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‘Wuar can teachers of mathematics do 
about vocational guidance? First of all, 
whether intentionally or not, every teacher 
Doi mathematics plays an important part 
Fin vocational guidance, for today, with 
Fyouny men throughout the country taking 
examinations to enter some branch of the 


a 


}army or navy their success is in a very 
> large measure determined by their ability 
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} to pass the test in mathematics. Some of 
them due, in part at least, to thorough 
} training pass easily, while far too many 
have difficulty or utterly fail. It is there- 
fore quite probable that teachers who saw 
to it that their pupils actually learned 
) arithmetic and algebra did the finest pos- 
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sible work in vocational guidance although 
} they may never have heard of the term. 
At any rate, at the present time, the first 
i duty of teachers of mathematics is to 
make certain that students really know 
fundamentals. Unless this is first done, 
talk of vocational guidance in mathemat- 
ies is worse than useless. 

Next, the teacher can do his part to see 
that the curriculum is such that the pupil 
will be trained so that he can enter voca- 
tions for which he is naturally fitted and 
which are open to him. Here, we meet the 
problem which has been under discussion 
for the last few years, how shall we provide 
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What Can the Teacher of Mathematics Do 
About Vocational Guidance? 


By Harrier A. WELCH 
Lowell High School, San Francisco, California 


for the group which needs more work in 
arithmetic and at the same time not hinder 
the progress of those who can profit by 
studying as much mathematics as possible. 
As teachers of mathematics we know only 
too well that there are many who have not 
learned arithmetic when they enter high 
school. It is superfluous to show that 
knowledge of arithmetic is necessary in 
most walks of life, but in the light of pres- 
ent conditions it is doubly important. 
Even in the infantry, the least technical 
branch of the army, the subcommittee of 
the war preparedness committee pointed 
out the need of enlisted men to use arith- 
metic. Skilled workers in industry use 
arithmetic and algebra. The same is true 
of nurses. It is obvious that arithmetic 
must be given in high school for those 
needing it. On the other hand, adequate 
provision must be made that those who 
already know arithmetic have the oppor- 
tunity to get as complete a course as pos- 
sible in secondary mathematics. 

Professor William L. Hart in a report of 
the war preparedness committee says, 

I recommend that in the junior and senior 
high school every boy and girl of sufficient math- 
ematical aptitude should be urged by high school 
advisers to take as much mathematics as possi- 


ble, through the stage of trigonometry and some 
solid geometry as a national service. 
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Many of you no doubt read in the 
MatHematics TEACHER of February, 
1942, the letter written by Captain F. U. 
Lake of the Bureau of Navigation at the 
direction of Admiral Nimitz. Here is a 
part of that letter. 

A carefully prepared selective examination 
was given to 4,200 entering freshmen at twenty- 
seven of the leading universities and colleges of 
the United States Sixty-eight per cent of the 
men taking the examination were unable to pass 
the arithmetical reasoning test. Sixty-two per 
cent failed the whole test, which included also 
arithmetical combinations, vocabulary and 
spatial relations. The majority of the failures 
were not merely borderline, but were far below 
passing grade. Of the 4,200 entering freshmen 
who wished to enter the Naval Reserve Corps, 
only ten per cent had already taken elementary 
trigonometry in the high schools from which 
they had graduated. Only twenty-three per cent 
had taken more than one and a half years of 
mathematics in high school. 


The letter states that experience indi- 
cates that seventy-five per cent of the fail- 
ures in navigation must be attributed to 
the lack of adequate knowledge of mathe- 
matics. 

As teachers of mathematics, we are 
naturally blamed for this and the question 
arises, what can we do. First, we can do all 
in our part to see that pupils learn what we 
teach. Next, we can see that they have an 
opportunity to take mathematics at least 
through plane trigonometry. It is no longer 
a question of those going to work and the 
college preparatory group. A great many of 
our boys and some girls are going to want 
to take mathematics n high school because 
they will have litt!e opportunity later. 

In the past, the work in mathematics 
has been severely criticized for not func- 
tioning in life. Probably no item will do 
more to improve the teaching of mathe- 
matics in this respect than a study of its 
use in various vocations. At once we are 
made to realize that we must continue to 
stress fundamental principles and teach 
mechanical skills but that we must also 
show how these skills are used. An article 
on nursing for example suggests problems 
on the strength of solutions as an applica- 


THE MATHEMATICS TEACHER 


tion of proportion. For some of us, it 
difficult to get real applications. 
Where does one find information & 
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mathematics and vocational guidance 
Since now the most important field is j 
defense, the two reports of the war pn 
paredness committee are very useful. Th 
committee one from the America 
Mathematical Society and the Math, 
matical Association of America. A yes 
ago today, February 21, 1941 Professof 
Marston Morse of Princeton Universit 
delivered before the National Council « 
Atlantic City an address on the work \ 
that committee. This with portions of a 
address of Professor William L. Hart | 
the same committee was published i 
THe Martuematics TeEacHer for Ma 
1941 and later republished in the America 
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Mathematical Monthly. Recently, reprint ; = 
could be obtained in units of twenty-fivf) oo 
from Professor W. D. Cairns, Oberli: hist 
Ohio. The report is very comprehensivef) 
The account of the subcommittee in ref) a1, 
search will interest your more advanceif) ,, | 
pupils. It discusses briefly some acroF) 1. 
nautical problems with mathematical s/f) ;, , 
lutions, the work in ballistics at the gov) | 
ernment proving grounds, the computa) o, 
tion done by means of the huge machinefy in 
the Bush Analyser, the use of mathematic) of 
in cryptanalysis. d dle 

The part of the report that is especially FE 4), 
valuable to high school teachers is the de- 4 gle 
tailed account of the mathematics used inf fo, 
various branches of the service and i= 
non-military defense. This is also fully dis FF pj 
cussed in the later report in THE MATHEE ej 
MATICS TEACHER for November 1941. FB no. 
Throughout, the point is stressed that al F ge 
most every branch including skilled work & 4), 
in industry would have been benefited 1 FB gj 
the men had studied high school mathe & ¢h, 
maties through trigonometry. b to 

Aside from the military service, ther & 9 
are ¢ertain callings which particularly tf ye, 
quire mathematical training. Of these Df 


engineering is outstanding. In July, 1941, 
Nation’s Business said, “Engineering 
schools have from three to five employ 
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¥ ment offers for every graduate.” The New 


York Times, June 8, 1941 said that the de- 


} mand for graduate engineers at Columbia 
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had increased four hundred per cent. Posi- 


& I tions were open to women especially those 


with chemistry, physics and Spanish. On 


MW) March 2, 1942 the University of California 
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Jopened a twelve weeks course for women 
/ to train for positions in drafting and tech- 


requisites are One or more years of college, 


“Pouical shops of vital industries. The pre- 


S including physics and mathematics. It is 
a special course given by the government 
Sand the university. 

i Recently, a monograph by Thornton C, 
) Fry, mathematical director of the Bell 
* Telephone Laboratories was published. 
He estimates the total number of mathe- 
© maticians in industry as one hundred and 
“fifty. He is speaking of the expert in re- 
B search. He says that nowhere in America 
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is there a college to train industrial mathe- 
)maticians. Although there must be a back- 
‘ground of higher mathematics, according 
>tohim algebra, trigonometry and the ele- 
) ments of caleulus are the most productive 
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*in modern research. 
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’ He writes, “The single side band system 
: of carrier transmission was a mathematical 
invention. It virtually doubled the number 
of long distance calls that could be han- 
| dled simultaneously over a given line. Yet 
: the only mathematics involved was a sin- 
gle trigonometric equation, the formula 
‘for the sine of the sum of two angles.” 
Another important line of work in ap- 
' plied mathematics is that of the statisti- 
cian. Professor Hart in the war prepared- 
B ness report said, “For these non-military 
) ictivities, as many women as_ possible 
) should be trained through substantial high 
school mathematics; a more select. group 
‘through the stage of elementary statistics 
10 create a reservoir of computers for 
sovernment and industry.” This has al- 
steady begun. Many are employed by the 
| federal government, the states and private 
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industry. 

A glance at the first page of the syllabus 
for the examination of the Actuarial 
Society of America shows a three hour 
examination in algebra, three hours for 
calculus, three for the theory of probabil- 
ity and three for compound interest and 
annuities. 

Accounting is another opening for the 
mathematically inclined. Among the qual- 
ifications listed by the American Institute 
of Accountants are: ability to assemble 
and to base ideas on unrelated facts; to 
interpret their significance and to express 
conclusions in correct and accurate lan- 
guage; a sense of perspective which will 
not be distorted by proximity to minor de- 
tails; great respect for mathematical accu- 
racy. Higher mathematics, it states, is 
seldom used in the ordinary practice of 
accounting although elementary algebra 
is valuable. 

A worthwhile service might be a survey 
of the voeations suitable for those inter- 
ested in mathematics. These include some 
requiring comparatively little mathemat- 
ical training like that of the bookkeeper, 
calculating machine operator, estimator 
or draftsman as well as those requiring : 
great deal of advanced work like that of 
the research mathematician or physicist. 
To a high school teacher reading along this 
line, two points stand out. First, the peo- 
ple going into defense occupations should 
have training through plane and spherical 
trigonometry if they are capable of learn- 
ing it, and all of these must know arith- 
metic. Secondly, those going into scientific 
study or engineering need a thorough 
foundation in algebra. As 
shall find that the more we know about the 
vocations which our students may possibly 
enter, the better teaching we shall do. So 
the question perhaps should be, not what 
can the teacher of mathematics do about 
vocational guidance but what can voca- 
tional guidance do for the teacher. 


teachers, we 
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The Responsibility of the Mathematics Teacher 
in Curriculum Building 


By Jupson W. Foust 
Central Michigan College of Education, Mt. Pleasant, Michigan 


For SOME TIME two important activities 
have been attracting the attention of 
mathematics teachers. The first is the 
criticism of mathematics, both construct- 
ive and destructive. This criticism has 
come from within the ranks of mathema- 
ticians as well as from without. It has been 
concerned with the purpose, content, 
methods, and results of mathematics at 
various levels. The second activity has 
been concerned with a reorganization of 
the whole school curriculum including 
among other considerations a careful 
evaluation of the effectiveness, in various 
subjects, of innovations in sequence, time 
allotments, grade placement, and _re- 
quirements for graduation or college en- 
trance. 

As a part of all this many experiments 
have been set up, discussions are being 
held, and conclusions will be made that 
will result in a reorganized curriculum. A 
fair question to consider, and an impor- 
tant one, it seems to me, is the following— 
who will make these curricular decisions? 
As a partial answer it is here proposed that 
at least where mathematics is concerned 
decisions should be made with consider- 
able cooperation from those having not 
only a natural and deep interest in mathe- 
matics but who also from training and 
experience have considerable insight into 
the nature and contribution of mathe- 
matics. 

Curriculum building is concerned with 
what is to be taught, to whom, and when. 
Viewing this in a practical way I recall a 
remark of a history teacher after reading 
from the constitution the manner in which 
certain officials are elected. “This,” he 
said, “‘is the way the constitution says 
they are elected, but now I will tell you 
how they really do get elected.”’ My re- 
marks will likewise merely consider some 
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responsibility mathematics teachers have) 
toward certain factors that influence thef 
curriculum and the way in which the cur) 
riculum is actually administered where) 
guidance plays a part in the election of 


any subject. 


The need to bestir ourselves is not thatf 
the situation is changing unfavorably inf 


any detail. In fact, within the past tw 


years there has been apparent a definite) 
demand from many quarters for increased 
mathematical training. The need come) 


from the desire to clarify and improve the 
situation confused by too many uncritica 
unsubstantiated, misleading half-truth 
and inferences. The need also arises be- 
cause of the inconsistency created by 
those demanding the application of cer: 


tain educational principles in one area aniy> 
ignoring or denying their usefulness inf 
other fields. A few specific illustration) 


may be worth considering. 


A few weeks ago a prominent speaker ity 
quoting the results of an experiment If 
learning mathematics in college by a group > 


lacking certain high school units left thi 
impression that mathematics could wel 
be postponed until college and further 
that college mathematics could be studied 
with equal success by those who had 0! 
did not have high school mathematics. 

A member of a State Department 


Public Instruction recently stated in 17 
guidance meeting with high school stuf 


dents in response to questions on the pat! 


of those interested in the many recent arf 


cael 











ticles on the need for mathematical trail 
ing that mathematics was a good subjet’ 


but it should be taken in college. 


Two members of the same Departmet' 
of Education within a week of each othe'f 


made these statements. Said one, “Ther 
is no need to study arithmetic beyond thi 
seventh grade.” Said the other ‘Ther 
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r hould be no arithmetic taught until grade 
eight.” 

~ Such statements are both confusing and 
Gnisleading. Certain schools have inter- 
reted the relaxing of graduation stand- 
Jurds and college entrance requirements, 
4 hrough the removal of algebra and geom- 
have Setry from the required list, as an indication 
e thee hat it is now admitted that these sub- 
> cur} Hects are of little value. In certain instances 
vherp the next step has been to not even offer 
these subjects. In less extreme situations 
‘the student has been permitted to assume 








Ol 0) 
» that : that the minimum is a satisfactory maxi- 
ly inf ’mum. Many of the ardent advocates of 
L tw individual differences who sought to have 


finite) }the requirements relaxed to care for the 






easel) gweaker students are not now as strong in 


‘ome stheir championing of the principle of indi- 


‘e thef@ vidual differences to the end that the capa- 
‘itieal[¥ble and interested student not only be 
ruth $9 given the opportunity to study mathemat- 


d byf}couraged to do so. We should ask them 


¥. 
‘4. 
S ip ics further but that he at least be en- 
cer ig why and insist on a consistent application 


a and) of the principle of individual differences. 
ss il There has likewise been much talk in 
tions F# recent years of adapting the curriculum, the 
») program of studies, and the subject matter to 
cer infim the interests of the child. Discussing this in 
nt inf their recent book Butler and Wren! write, 
zroup F This phrase carries with it the implication 
't thefim that the interests of the child constitute a safe 
well fm 8nd sufficient guide for planning the experiences 
ther through which the child is to be educated. If, 
. "7 ) however, children are to be brought to intellec- 
udied ') tual and emotional maturity, their experiences 
ad orf must be planned and guided by something more 
7 >) than their own temporary and evanescent inter- 
nt of ot Their interests need not only to be guided 
wae but to be awakened and expanded through ap- 
) propriate experiences. ... Interest and experi- 
| stu: > ence interact. Interest is not generally speaking 
» pari B® spontaneous and inherent; it is excited through 
nt arfs experience. On the other hand, interest stimu- 
train lates activity in experiences. Thus interest is a 
ibjet product of experience as well as a stimulus to 
experience, 
all The Joint Commission? emphasized this 
otherps Point when it stated, 
Therf— ‘The Teaching of Secondary Mathematics, 
d the bg. = McGraw-Hill Book Co., 1941. 
os Joint Commission of the Mathematical 
Ther? BS Association of America, Inc., and the National 
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For it must be remembered... that the 
school has an obligation to create capacities of 
one kind or another and should explain to pupils 
the advantages which may result from them, 
though it recognizes that in many cases the 
capacities will not all be employed. 


Coupled with the responsibility which 
the foregoing implies is another factor of 
equal importance. The three new national 
reports in the field of mathematics are all 
committed to a program of systematic con- 
tinuous training in mathematics. This was 
emphasized last year at Atlantic City by 
Mr. William Betz. It is re-emphasized by 
Butler and Wren? in the following words. 


The values of mathematics are not, as a rule, 
of such a nature as to be attained informally or 
incidentally. Their acquisition generally requires 
serious and sustained application to subject 
matter characterized by sequential continuity 
and cumulative organization. . 
demands which mathematics makes upon the 
persistent and serious application of those who 
study it cause it to be avoided, under the free 
elective system, by many students who could 
profit largely from it but who perfer rather to fill 
their programs with less arduous and less sub- 
stantial courses. Unless such students are wisely 
advised and encouraged to continue their train- 
ing in mathematics and in other substantial 
subjects as far as their capacities will permit 
them to profit from these studies, we need not be 
surprised to see the enrollments continue to de- 
cline. Education is too large and too serious a 
business to be dominated by a superficial philos- 
ophy of evanescent interests and transitory 
values. The minimum must not be allowed to 
become the norm. Those whose responsibility it 
is to counsel with secondary school students 
should help them see beyond the immediate 
present; to point out to them potential values 
which at the moment are perhaps not obvious; 
and to give them a preview of those insights, 
appreciations, higher satisfactions, and higher 
instrumental values that lie ‘beyond the thresh- 
old’ of mathematical study. 


.. However, the 


If teachers of mathematics do not feel a 
responsibility to concern themselves with 
these important items, we certainly cannot 
expect others to do so. Rather in light of 
these suggestions we should propose that 


Council of Teachers of Mathematics. The Place 
of Mathematics in Secondary Education, pg. 207, 
Fifteenth Yearbook of the National Council of 
Teachers of Mathematics, 1940. 

3 Op. cit., pg. 71. 
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those who believe in the theory of inter- 
ests should be taken at their word and in- 
sist on a wide variety of interests and ex- 
periences and opportunity for each pupil 
to develop to the limit of his capacity. 
This must also include, let us remember to 
remind them, a wide variety of experi- 
ences in mathematics. It must be suffi- 
ciently inclusive as to material and pupils 
to insure the awakening of the interest and 
the development of the capacities of all 
that have ability in this direction. The de- 
mands of a scientific, machine age are too 
great to allow these gifted ones to pass by. 
In the recent words of W. D. Reeve, 

. we must open up mathematics, so to 
speak, so as to give each child a chance to see 
what the subject means, what his likes and dis- 
likes are, and in what direction his future inter- 
ests lie. I feel perfectly sure that we must teach 
not so much mathematics but more about math- 
ematics. 


It is not enough for a student to be told 
no mathematics is required for graduation 
from high school or no mathematies is re- 
quired to enter college. The other half of 
the story needs to be told. Consider the 
added information given by following the 
statement that one can enter the Univer- 
sity of Wisconsin without mathematics by 
this statement from their Entrance Re- 
quirements. 

Restricted admission opens to the student 
such Colleges, Courses, and fields of specializa- 
tion as do not require high school mathematics 
as background. It does not give admission to the 
College of Agriculture or the College of Engi- 
neering or the Course in Chemistry and does not 
permit the student to major or specialize in 
chemistry, commerce, economics, mathematics, 
pharmacy, pre-medicine, philosophy, political 
science, psychology or sociology, or in any other 
of the natural sciences including physical geogra- 
phy, and geology, or to graduate from the School 
of Education with a major or minor in any of 
these fields. 


Any careful consideration of the sugges- 
tions just discussed reveals the fact that 
every mathematics teacher should be 
deeply concerned with certain aspects of 
curriculum building. It is not a question 
of whether we as teachers of mathematics 
will have an opportunity to contribute to 
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curricular decisions but rather to what 
tent will we recognize the opportunitiaf, 
feel the responsibility, and take the tin 
and effort needed to make a real and las 
ing contribution. Disinterest in gener 
educational problems is no excuse, fo) 
whether he likes it or not, the mathematiop 
teacher must realize that he is part of th 
total educational program and as suclp 
must make his contribution to that totd? 
process. 4 

We must not turn so much of our energ) 
to internal improvements in the teaching 
of mathematics that we neglect the task of 
setting that field in its proper place with 
respect to the total educational pictur 
Unfortunately it is not true that mathe 
matics will grow in favor in direct propor 
tion to the improvement in its teaching 
Many changes in the curriculum are mad 
by individuals or pressure groups who arp 
by no means personally disinterested 1 
the outcomes. General educators and scho 
administrators could use and generally) 
would welcome the considered opinion | 4 
subject matter groups that show an inter). 
est in and insight into the problem. Wi 
must recognize that there is no def 
tached, unprejudiced, uninterested, all: 
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wise builder of curricula. Rather, aw 

curriculum emerges as a compromise, a 
fusing, a temporary balance of the valuey) 
and points of view concerning the contr: f 
butions of various subjects all considere : 
together with respect to some educations i 


philosophy or goal. It is my thesis that th 
mathematics teacher has the responsibility 
for presenting the case of mathematics. 
In so doing advantages will accrue to al 
concerned. It will require the mathematic 
teacher to become familiar with what »f 
being done in the general field of curricu 
lum revision, to get a deeper insight inf 
and appreciation of the total education ‘ 
plan, and to re-evaluate and clarify in hi é 
mind the contribution of mathematics. 11 
the second place any fresh, objective col H 
sideration of the claims of mathematieh 
should lead to a knowledge of the shorP 
comings of mathematics, a knowledge 
the extent to which the criticisms agai! 
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Mathematics are valid, and a knowledge of 


nities Pe limitations of the contribution of any 
> Un Engle subject. Lastly it should stimulate 
I las Axperimentation with curricular patterns 
— nthe part of those with adequate training 
C, 10m 
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Gnd experience in order to suggest the next 
nati eps in mathematics instruction. All of 
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of th Ahese activities should make us_ better 
<ul achers of mathematics. 
‘OlF Perhaps of greater importance will be 
Fhe contributions. our participation will 
here nake to the general problem of curricu- 
ching hum building. I mention only three. 
ask i > 1. There should result a better under- 
With standing of the purpose of mathemat- 
cture ics—what mathematics really is. 
— This lack of understanding on the 
op part of the student and the general 
“hing 5 public as to the nature of mathemat- 
a ics I consider one of the greatest 
0 a"F handicaps today to a wider accept- 
ed i > ance of mathematical study. Is there 
cho any good reason why everyone 
i shouldn’t be let in on the secret? In 
= fact, shouldn’t we make it our first 
“a and final goal in teaching mathemat- 
i. C 





a ics to have students understand 
Q | what it is all about? To put it very 
“a briefly mathematics is concerned 


i with problem solving as an end. Its 
se, if 


, an 








i method is the study of relationships 
ran 4 —quantitative relationships, spatial 
rn : relationships, logical relationships. 
_ > ‘Two basic characteristics of mathe- 
a é matics are that it is arbitrary and ab- 
. “ ) _ stract. This is the outline of the story 
bn : that must be filled in and expanded. 
pe? ' Until this outline is understood 
“a : mathematics will not be understood. 
— 3 It is the mathematics teacher who 
a : must clarify it again and ever again. 
a ' 2. Participation on the part of mathe- 
i maties teachers in curriculum build- 
** : ing would furnish a partial balance 
a In for undue pressure against mathemat- 
ial é Ics through an active interest od 
alll first hand information on various as- 
short: pete of the problems. . 
wr 3. There is much to be gained by all 


through a cooperative attempt at 


rainst 
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solving a common problem. We can 
not only contribute our first hand 
knowledge of our own field but can 
profit from the detached and varied 
points of view of those looking on 
from another angle and at a vantage 
point slightly removed. In fact we 
cannot hope to teach mathematics 
only in the mathematics classroom 
nor English only in the English class- 
room. Our teaching must in many 
ways overlap or at least be reen- 
forced. To do this effectively we must 
understand and appreciate to some 
extent various fields and various 
fields must likewise understand and 
appreciate mathematics. This can 
best be secured through working to- 
gether on some common problems in- 
cluding curriculum building. 

The Michigan Department of Public 
Instruction has for several years conducted 
a State Conference on Curriculum and 
Guidance. As chairman for the last three 
years of a section considering the topic, 
“Helping Students Grow in Their Ability 
to Think,” I have found a deep interest in 
this basic problem on the part of teachers 
in various subject matter fields. Py con- 
sidering a common problem there has re- 
sulted a better understanding of and a new 
respect for various subjects. The approach 
is positive in that we are not criticizing 
this subject or that but exploring all possi- 
ble ways of reaching a worthwhile goal— 
in this instance the contribution of each 
subject to the goal of helping students 
grow in their ability to think. I know that 
I feel more keenly the need for aid on this 
problem from other fields and I trust they 
are more informed and interested in what 
mathematics can contribute. 

We will not all be interested in the same 
aspects of curriculum building. The math- 
ematics teacher does, however, have a re- 
sponsibility in this area. It is considerable. 
Active participation on our part in curric- 
ulum building in whatever way we find an 
opportunity and interest should prove 
most helpful to the whole school program. 








School and Community 





Look at the Content of 


Consumer Mathematics 


By Waurer A. Wirricu 


Public School Supervisor, Madison, Wisconsin 


IN THE Madison Public Schools, we have 
a situation where curriculum problems and 
course of study evaluation and revision are 
carried on as a cooperative effort by teach- 
ers, principals, and supervisors. Early dur- 
ing the current year, a committee of junior 
high school mathematics teachers, heads 
of mathematics departments, an adminis- 
trator and a supervisor met to suggest a 
means by which they could evaluate and 
make more meaningful to the junior high 
school pupil who was not going into college 
preparatory work, the study of arithmetic 
and mathematics as he would meet it on 
graduation from high school. 

After conducting a standardized test 
survey to determine status and after teach- 
ers had met to give voice to their thinking 
on what should be included in the type of 
work followed by young people who were 
not headed in the direction of college but 
rather who would go directly into local 
industry and distributive mercantile busi- 
nesses on graduation, it was their sugges- 
tion that a survey of Madison union ap- 
prentice educational advisors, personnel 
officers, and business men be made in an 
attempt to determine what mathematics 
skills are expected of high school gradu- 
ates whom they hire and will continue to 
hire. In addition, it was suggested that 
these men be interviewed for the purpose 
of evaluating the mathematics training 
held by persons who entered their employ- 
ment during recent years. 

Interviews were accomplished with rep- 
resentatives of twenty-two of the afore- 
mentioned officers of local industry, mer- 
cantile establishments, and unions. So as to 
give uniformity to the interviews, ques- 
tions were asked concerning what arithme- 
tic and mathematics knowledges and 
skills people entering into their threshold 


jobs would have to have in order to car 


on satisfactorily the expected work. Que 


tions which designated skills in the areas: 


addition, subtraction, multiplication, auf 


division of whole numbers and decimai 
were asked and last, the business repr 
sentative was asked to express himself « 
the type of mathematics . training } 
thought would best serve the young pers 
who graduated from high school and « 
tered not only into business life but in 
the social life of the community. 

The following is an item by item tabul- 
tion of the responses made by the twenty: 
two business organizations, labor uni 
educational advisors, and personnel mat 
agers interviewed: (The figure at the le 
indicates the number of times the ite 
was mentioned as being important.) 


8 
7 


linear measure: } ft., } ft., 4 ft. 

quick and accurate mental addition, s 
traction, multiplication, and division, & 
in making change, making multiple sal 
of similar items, estimating costs, etc. 

linear measure: 3 yd., } yd., } yd., }in. 

understanding carrying charges, instalmet! 
buying, costs of small loans, automobi 
purchase, etc. 

linear measure: }in., }in., 1/16in. 

ability to make change up to $10. 

ability to compute set mark-ups as order 
by store managers to departments. _ 

ability to estimate amounts of material 
paint, wood, sand, concrete, etc., to ™ 
used on a job of specified size. 

ability to keep accurate records of hou! 
worked, materials used, ete. 

ability to understand and use measures 
liquid and dry quantities such as are !! 
volved in the number of servings per gall 
of ice cream, etc. 

ability to compute unit prices, such as s" 
found in grocery stores: cost of one unit! 
prices are 3 for 25¢, 5 for 29¢, 3 for 20¢,¢ 

ability to interpret charts and tables 4% 
other pictorial statistics. 

ability to take inventories in which items # 
added and subtracted. 

ability to determine value received in cant 
goods and package groceries when C0! 
parative weights are considered. 

ability to write numbers legibly. 

ability to handle square measure in terms 
feet and yards. 
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CONTENT OF CONSUMER MATHEMATICS 


+2 ability to handle cubic measure in terms of 


feet and yards. 


> 9 ability tointerpret blueprints, building plans, 


landscaping layouts, ete. 

1 know the fractional parts of the year and 
month. 

1 estimate the reasonableness of a 
reasonableness of a meter charge. 

| estimate the comparative efficiency of vari- 
ous electrical appliances. 

1 ability to read meters. 

| ability tolay out 30, 60, and 45 degree angles, 
as in carpentry. 

| ability to reduce fractions to common de- 
nominators and perform the four funda- 
mental processes. 


bill, the 


The response of the same lay persons to 


) the question: “How may the school better 


equip its graduates so that they may take 
a more intelligent part in the social life of 
the community?” revealed, perhaps, the 


} most interesting information of the survey. 
© Such responses as these were forthcoming: 


“Perhaps, one of the greatest needs of our 
young people is a knowledge of interest, of in- 
stalment-buying time-payment plans, 
and other interest arrangements on deferred- 
payment purchases. Plans at present in existence 
vary tremendously to the advantage or to the 
disadvantage of the consumer, and it becomes a 
real problem both to the seller and to the buyer 
to choose between the many time-payment ar- 
rangements and plans which are continually 
advertised in the local newspaper or over the 
radio both by the firm of long-standing reputa- 
tion and by the ‘fly-by-night’ operator who of- 
fers attractive plans which, in reality, contain 
pitfalls in the form of technical provisions which, 
on the surface, appear innocent but which un- 
derneath contain hidden arrangements which 
may cost the unwary buyer a great deal of 
money in addition to mental anguish.”’ 


plans, 


“It certainly must be the school’s responsi- 
bility to acquaint all of its students with under- 
standings of property ownership, property 
insurance, property taxes, methods of financing 
homes, and home purchase plans. If the school 
does not acquaint the young people with the 
existence and operation of F.H.A., insurance 
company, bank, building and loan, and private 
loan agencies’ methods of financing home owner- 
ship, then they will go out into the community 
many times not having any valid basis for the 
comparison of these and other plans. In addi- 
tion, it seems to me, the schools could do more 
to teach an understanding of life insurance plans, 
understandings of inheritance tax, income tax, 
and all of the other means by which organized 
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government gathers revenue for the purpose of 


providing services.” 

“Tt seems to me that we try to put all of our 
children through the same mill not only in 
mathematics but in other of our school subjects. 
In mathematics, it’s my opinion that the school 
doesn’t think it has done a good job until it tries 
to give all of its students enough ‘math’ train- 
ing so that they can go out and be engineers, or 
until they give all physics students enough phys- 
ics so that they can go out and become expert 
research people. Why can’t you in the schools 
teach more of the kind of mathematics that my 
daughter will use every time that she walks into 
a grocery store or department store, or that my 
son will need when he attempts to understand 
what insurance agents, automobile finance men, 
or real estate agents try to sell him on their 
plans. It seems to be too much of the old story of 
teaching our children at what temperature wa- 
ter boils at the top of Pike’s Peak or down in 
Death Valley and forgetting to show them how 
to boil water for tea.’”’ 

“In general, the arithmetic skills that we ask 
for are very simple, but it’s most important that 
our people have the ability to make the simple 
computations quickly and accurately. For exam- 
ple, many of our people have great difficulty in 
making change. If a customer hands them a 50¢ 
piece and two pennies in payment for a 27¢ pur- 
chase, it is with great difficulty that the girls 
make change, which, of course, is done by taking 
the two pennies from the price of the purchase 
and continuing from there.” 


Naturally, when the composite of the 
survey was turned over to the committee 
for further consideration, it was with the 
recommendation that it represented one 
criterion or one viewpoint, but certainly a 
very valid one. Later, as the committee 
met to consider the type of a textbook to 
adopt for use by the children who were 
going directly from high school into the 
community, they used the item analysis 
of needs indicated by employers as one 
very important criterion of selection. 
While no textbook could possibly lend 
itself totally to the need of a specific com- 
munity, the committee finally decided 
upon materials which came very close to 
supplying the type of understandings 
which the community felt its graduating 
high school students should possess. At 
those places where text materials did not 
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offer the understandings asked for, certain 
interested committee members undertook 
to supplement the text materials with units 
of work which they themselves created in 
an effort to offer students specific under- 
standings not available in formal textual 
material. There is no need to mention 


again the value of conducting such a com.- 
munity survey. In every case, full coopera. 
tion was obtained, and it is our feeling that 


it is with every enthusiasm that lay perf, 


sons in the community worked with schoo! 
authorities in trying to arrive at some mor 
valid and useful course of study content. 
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Air Navigation 


By Hae Picketr 


West Chester State Teachers College, West Chester, Pennsylvania 


As A TEACHER Of mathematics, I have 
been interested in the opposition to mathe- 
matics as a required subject in the high 
school and college. 

Although the critics have been severe, I 
have not lost faith, since I know that 
mathematics will always be needed for a 
scientific interpretation of the complex 
problems of life. Recent trends have been 
indicative of my faith in mathematics. 
Just as soon as our National Defense Pro- 
gram started, we found employers asking 
for men and women who have had training 
in mathematics. In line with these calls for 
mathematics, I am especially interested in 
the training of student pilots in our col- 
leges. The recent request for Pre-Flight 
courses in our high schools by the Armed 
Forces should stimulate us to change our 
curricula to present needs. In other words, 
we cannot conduct our schools as usual. 
The rapid expansion of our Armed Forces 
demand leadership, and recent statistics 
indicate that our high schools and colleges 
are potential reservoirs of this leadership. 
It is our duty to accept this challenge and 
prepare our pupils and students for leader- 
ship. In order that we may be more effici- 
ent in our efforts to develop pilots, I sug- 
gest that those who are interested secure 
copies of “Pre-Flight Aptidute Test” from 
the Supt. of Documents, Washington, 
D. C., thus using some guidance in select- 
ing prospective student pilots. 

It is not expected that we teach anyone 
actually to fly, but a candidate seeking a 
certificate as a pilot must pass rigid aca- 
demic examinations based upon his knowl- 
edge of the theory of flight, which involves 
physics, physical geography and mathe- 
matics. | am suggesting that we give our 
boys the fundamentals of Practical Air 
Navigation to help them pass such aca- 
demic tests. Secondly, a properly organ- 


ized course in aeronautics involves practi- 
cal applications of physics, physical geog- 
raphy and mathematics. Thus, we are 
given an opportunity to make those 
sciences more interesting and meaningful 
to our students. In fact, this topic offers 
an ideal opportunity for a progressive edu- 
cational program of teaching. 

The following topics in physics: paral- 
lelogram of forces, equilibrium, magnetic 
variation, horsepower, centrifugal force, 
drag, and velocity have practical applica- 
tions in this course. As for physical geog- 
raphy; latitude, longitude, distance, time 
and their interrelations, climatic condi- 
tions, construction, reading and interpre- 
tation of maps and charts; play an impor- 
tant part in navigation. Mathematics is 
needed for solutions of the above sug- 
gested problems. Graphs, scale drawings, 
and trigonometry are necessary for the 
successful navigation of an aircraft. 

We are entering, or we have already 
entered THE AIR AGE. Billy Mitchell 
has been vindicated, his prophecy of the 
dominance of aircraft over the battleship 
has been demonstrated by the sinking of 
superdreadnoughts. War or no war; the 
airplane is becoming more efficient and 
also more popular each year. 

Only a few schools have offered courses 
in navigation for teachers, therefore, we do 
not feel adequately prepared to teach such 
courses. However, in lieu of the times, an 
alert, energetic teacher need not wait for 
such preparatory courses, if he has had 
training in physics, physical geography 
and mathematics. 

As a high school text, I am recommend- 
ing, Elements of Aeronautics, by Pope and 
Otis, published by the World-Book Co. 

As a student pilot’s course in college, I 
am recommending the following: Practical 
Air Navigation, by Thoburn Lyon, a Civil 
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Aeronautics bulletin #24 published by The 
Civil Aeronautics Administration, Wash- 
ington, D. C. for $1.00. A more advanced 
text is Air Navigation, by P. H. Weems, 
published by McGraw & Hill, which gives 
in detail the Weems System of Naviga- 
tion; price, $5.00. This system is recog- 
nized as a standard in navigation. 

In addition, the following equipment is 
necessary : 


I. Charts: 


1. Sectional charts, there are 87 
sheets for the U.S. at a seale of 
1:500,000 or about 8 miles to 
the inch. 

2. Regional charts, there are 17 for 
the U.S. at a seale of 1:1,000,- 
000 or about 16 miles to an inch. 

3. Radio direction-finding charts 
of the U.S. there are six (6) at a 
seale of 1:2,000,000 or about 32 
miles to an inch. 

4. An Aeronautical planning chart 
of the U. S. at a seale of 1:5,- 
000,000 or about 80 miles to an 
inch. 

5. Great Circle chart of the U.S. at 
a scale of 1:5,000,000 or about 
80 miles to an inch. 

6. A magnetic chart of the U. S. 
showing lines of equal magnetic 
variation at a scale of 1:7,500,- 
000 or about 115 miles to an 
inch. 


All the above are printed by the U. S. 
Coast and Geodetic Survey and may be 
purchased for about 40¢ each. 


II. A compass course protractor; pur- 
chasable from Air Associates, Gar- 
den City, N. Y. for 50¢. 

An air computer is included in the 
above Bulletin #24 (However, a 
Dalton Computer may be pur- 
chased from Weems System of 
Navigation, of Annapolis, Md. for 
about $40.00). 

Parallel rulers and spacing dividers 
are helpful but not necessary. 


III. 


IV. 


THE MATHEMATICS TEACHER 


The essentials for navigation have beey 


reduced to the five following instruments: | 


watch, altimeter, compass, air-speed indi- 
cator and drift sight. 

Therefore, a knowledge of their con- 
struction and use is essential. In the early 
days of aviation, a pilot followed railroads 
rivers, roads and land marks. If he en. 
countered bad weather and poor visibility 
it was just too bad. To-day there is n 
guess work in the navigation of a plane 
It is now a scientific procedure. 

Aerial navigation is the science of pilot- 
ing a plane from one point to another on 
the earth’s surface and establishing it: 
position at any time. 

There are four methods of air nav: 
gation, namely: pilotage, dead reckoning, 
radio navigation, and celestial navigation 


I. Piloting is directing a plane with 


respect to visible landmarks. 
II. Dead reckoning is the method o/ 
determining the geographic posi- 


tion of an airplane by distance and F 
direction from a known position. In 
other words, it involves the solu- 


tion of the triangle of velocities. 

IIT. 
conducting a plane along a cour 
by radio aids, such as the radi 
beacon, radio direction finder or by 
radioed bearings. (The slang phras 
“keeping on the beam,” tells th 
story.) 

. Celestial navigation is determining 
one’s position by means of a bubble 
sextant from observations of thi 
sun, moon, planets, and the star. 
together with the exact time. Pr- 
vate or student pilots are not re- 
quired to pass any academic tes! 
relative to celestial navigation for 
ratings as pilots. Therefore, this 
method is not taught in any ele- 
mentary course. 


Typical examinations and answers for 
pilot ratings are published by The Weems 
System of Navigation in a booklet en- 
titled, ‘Civilian Pilot’s Primer,” for $1.00. 
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AIR NAVIGATION 


Any course should be carefully plotted, 
as to time, distance, and landmarks; then 
it is filed with the director of the port of 
departure before taking off. This implies, 
the reading and interpretation of charts 
which indicate topographical and aero- 
nautical data relative to the relief of the 
land and the features of the airway in ac- 


» cordance with conventional symbols. 


The distance of the proposed flight is 


found by measuring on a sectional chart 
and then applying the scale used in the 
> construction of the chart. The time is esti- 


mated by assuming a speed of the plane 
for this distance. In general the time 


~ should be indicated for each ten mile inter- 


vals and also for each outstanding land- 
mark. In terms of mathematics, the appli- 
cation of scale drawings solves the exercises 
for piloting. 

The direction of the flight is determined 
by the use of a compass course protractor, 
(However, important corrections are neces- 
sary before establishing the compass head- 
ing. ) 

When planning a flight by dead reckon- 
ing, the pilot must determine from the 
chart the distance and the compass head- 
ing. The distance is again the application 
of scale drawing. The determination of the 
compass heading depends upon three vari- 
ables: Magnetic variation (which varies 
with the port’s location on the earth’s sur- 
face), due to the fact that the magnetic 
pole is not identical with the true north 
pole, and may be read from a chart, Mag- 
netic deviation (which varies with the 
plane due to local magnetism). Effect of 
wind known as the Drift Angle. Algebraic 
corrections for these variables although 
easy, lead to much con‘usion. The real 
mathematical problem is the drift of the 
plane due to the direction and velocity of 
the wind. This wind effect or drift angle 
may be calculated by three methods and 
then checked by a navigation computer. 
From the standpoint of physics this prob- 
lem is an application of the parallelogram 
of forces or vectors. In terms of mathemat- 
ies it is an application of triangulation; 
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however, this problem may be solved by 
selecting a convenient scale and surpris- 
ingly accurate results may be secured by 
making a scale drawing of the triangle on 
graph paper. 

I shall illustrate the graphic method by 
the following exercise: 

Given: True course 90° East 

Air speed 100 m.p.h. 


Wind from 315° with a velocity of 
20 miles per hour. 


T'o find: the drift angle and ground speed. 





Crowne Sp cea 
5 


45° 
+ 


Air speed 


wing ve/ocity joomph 


20m.pfh. 
(This solution should Le on centimeter paper.) 


1. The true course is represented by OZ 
90° East. 

2. With the protractor 
wind OC from 315°. 

3. Assume the scale of 1 em. =10 mi. 

4. Then construct OY equal to 2 em. 

Then 100 mi. would be represented 

by a distance of 10 em. 

6. With Y as a center and a radius of 10 
em. strike an are cutting OZ at X. 

7. Measure OX, which is about 11.3 
em. long, then in accordance with our 
assumed scale this represents 113 mi., 
the ground speed, of the plane. 

8. Measure ZOXY which equals 8°, the 
drift angle caused by the wind. 


indicate the 
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(Z XOB is the same angle.) 

9. Neglecting other corrections, the 
compass heading would be 82°, 
ZNOB to make good a true course 
of 90°. 

In air navigation this triangle is known 
as the triangle of velocities. To a teacher of 
mathematics, this problem is readily 
recognized as the solution of a triangle, 
having given two sides and an angle op- 
posite one of the sides, to find the angle. 
Thus giving us a practical application of 
the Law of Sines. The ground speed may 
be calculated by the Law of Cosines or the 
Law of Sines. 

The third method of solution of the 
above exercise depends on the ability of 
the student to read and interpret a series 
of graphs which appear on pages 147 and 
153 of Bulletin #24 previously mentioned. 

As a check, the computer illustrated on 
pages 142-144 of the same bulletin may be 
manipulated to secure an approximate 
answer. 

Having illustrated how the drift angle 
is determined, may I return to the three 
variables considered when establishing the 
compass heading necessary to make good 
a true course. In aviation phraseology this 
is known as Case I, in Dead Reckoning. 

When plotting a course we assume or 
compute the following data: The distance 
is 200 mi., the compass course protractor 
reads 271° which is technically known as 
the direction of the true course. Magnetic 
variation according to the charts for the 
port is 4° Westerly; the magnetic devia- 
tion of the plane to be flown is 1° Westerly; 
and the drift angle produced by a wind 
from the left is 7°. 

The question for the pilot is: “How may 
I determine my compass heading to make 
good the proposed route if I consider the 
following three variables?”’ 

1. Magnetic Variation 4° Westerly; 
2. Magnetic Deviation 1° Westerly; and 
a Drift Angle of 7° due to a wind from 
the left. 

The compass heading is determined by 
the proper use of the following formula: 
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Compass Heading = True Course+ Cor- 


rection for magnetic variation + correction PD 
deviation+correction for} 


for compass 
drift angle. 


Westerly variation and deviation must 


be added while easterly variation and 
deviation must be subtracted. 
Drift angle from the right must be 
added but subtracted if from the left. 
Applying the above data to the formula: 


Compass Heading = 271°+4°+1°—7 
= 269° 


Thus far I have described only the plan- 
ning or the plotting of the course before 
flight. After taking to his wings the pilot 
is confronted with the same problem but 
is in the reverse order. Then westerly varia- 
tion and deviation must be subtracted 
while easterly variation and deviation 
must be added. Drift angle from the right 
must be subtracted but added if from the 
left. Thereby, the confusion, which lead 
to disaster. A recent case in point is the 
fact that the navigator of Rickenbacker’ 
plane seemingly failed to correct for th 
proper drift angle. This opposite process is 
referred to as Case II in Dead Reckon- 
ing. 

Before flight, he knew his true cours 
and wished to establish his compass head- 
ing, but while in flight he reads his com- 
pass heading but must establish his true 
course to see if he is making good his 
course. He is also limited as to time. Why 
take 20 min. to establish your position 
above the earth’s surface when traveling 
at the rate of 120 miles an hour and find 
yourself 40 mi. away from the position 
when the calculations are completed’ 
Therefore, the need for computers and 
graphs to secure immediately approximate 
answers. 

The flight of planes from an airplane 
carrier at sea implies a variation of dead 
reckoning which is referred to as Radius 
of Action. This problem includes the head- 
ings to be flown on the back. All of which 
is a solution of two problems similar to the 
one relative to dead reckoning and the 
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AIR NAVIGATION 113 
‘Or- spplication of the following formula: which also necessitates the use of haversine 
1On adius of Action tables. : 
" . (ground speed out X ground speed bac k) . rene nanny, I have attempted “ —_ 
= line the equipment necessary and with an 
ust : ground speed out+-ground speed back __ illustration demonstrate the academic na- 
- This answer represents the distance per a of ee on Practical Air Naviga- 
by pour for the time available. The time ry . — iin ” agp ane 
Heing limited by the supply of gasoline. .. Cr aS oe oe 
This problem has additional complications and colleges not only to keep them flying, 
ila: i‘hen the plane is to return to a moving but to help keep mathematics in its right- 
is, ful position. 
D Radio navigation is chiefly dependent Suggested Aids: 
ae following beacons and keeping on the Publications of U.S. Office of Education 
we Ppeam or directing the plane in accordance Pre-Flight' Aeronautics in Secondary 
otf With radioed bearings. If these fail, other Schools: Leaflet #63 
an : iets of orientation must be used. Pre-Aviation Cadet Training in High 
. of Celestial navigation is only used in long Schools: Leaflet #62 
ye “flights and as previously stated is not con- Technical Manuals by the War Depart- 
. fRidered a part of an elementary course in ment 
re navigation; however, it affords us an ex- Air Navigation—TM 1-205; 40¢ 
th tellent application of spherical trigonom- Mathematics for Pilot Trainees TM 
me ik 1-900; 10¢ 
| If we are to properly prepare boys, I NAVIGATION ON AN ADVANCED 
¥ Find we must teach a new trigonometric LEVEL 
rs Suction, namely ; the haversine, wich is Navigation of Air and Marine Naviga- 
". Paefined as haversine A =(1—Cosine A)/2. tion, by A. Day Bradly, American 
** P This function is used in naval navigation, Book Co. 
Irst 
ad- 


Educational Gains in War Are Stressed* 


4 Epvcation is more closely involved in this mathematics and English very well “it is not 
ar than in any previous one in history and itis impossible that because of this weakness our 
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his ‘3 
} fe ikely that education will be improved as a country may actually lose the war.” 

ion presult, rather than wrecked, according to Dean The war has uncovered the widespread un- 

Virginia C. Gildersleeve of Barnard College. preparedness of secondary students to go on in 
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In Bye. 

a : Miss Gildersleeve was a fa sob recently at the higher mathematics, and has also demonstrated 
monual session of the National Association of | the need for better English training and ‘‘the 
10 B Principals of Schools for Girls, held at the Hotel ability to understand facts and ideas conveyed 
ed? : Biltmore in New York City. through spoken or written words in our native 
ind & She declared that “the fierce, glaring light language,’’ she declared. 


of war” might burn away superfluities, leaving “Inefficiency and even disaster may result 
# the essentials. She urged improvement in the from the lack of it,’”’ she said. ‘‘ Moreover, in the 
‘ P teaching of mathematics and asserted that be- offices of government departments in Washing- 


ate 


ine cause the secondary schools had not taught ton and elsewhere, and in essential civilian ac- 
vad é tivities, confusion and waste and calamity are 
Us “ *From the New York Times, February 27, caused by vague, misleading thought and ex- 
ad- 1943. , pression.” 
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Pre-Induction Courses in Mathematics* 


FOREWORD 

Tue Unirep Srarss Office of Education 
has received urgent and repeated re- 
quests from individuals and organizations 
throughout the country to give the second- 
ary schools detailed suggestions for the 
teaching of mathematics for pre-induction 
purposes. In December 1942, the Office in 
cooperation with the President of The 
National Council of Teachers of Mathe- 
matics appointed a committee to make a 
survey of the mathematical needs of the 
armed forces and upon this basis to make a 
report concerning what the schools can do 
for the emergency. The committee con- 
sisted of Virgil S. Mallory, Professor of 
Mathematics, New Jersey State Teachers 
College at Montclair; William D. Reeve, 
Professor of Mathematics, Teachers Col- 
lege, Columbia University ; Giles M. Ruch, 
Chief, Research and Statistical Service, 
U.S. Office of Education; Raleigh SchorI- 
ing, Professor of Education, University of 
Michigan; and Rolland R. Smith, Special- 
ist in Mathematics for the Public Schools 
of Springfield, Massachusetts, and Presi- 
dent of the National Council of Teachers 
of Mathematics. Dr. Smith 
chairman of the Committee. 

Post-induction training in the armed 
forces is based in considerable measure on 
manuals of instruction prepared especially 
for the technical occupations of warfare. 
It was the thought of the Committee that 
detailed analyses of a large number of 
these technical and field manuals would 
provide a first approximation to the 
mathematical needs of the military estab- 
lishments, or at least afford a basis for 


served as 


evaluating the general character of the cur- 


ricular modifications in secondary school 


* Reprints of this report may be had at 
10¢ each postpaid from THe MarxHemartics 
TEACHER, 525 W. 120th St., New York, N. Y. 
Larger quantities may be had at a reduction. 
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mathematics dictated by the emergencpgevera 
To this end, the Committee requested af 
received the fullest cooperation of 
Army, the Navy, and the Civil Aeronaut) 
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Administration. Porta 
The Civilian Pre-Induction Traini ' athe 
Branch, Industrial Personnel Divisio®@ienc 






Services of Supply, War Departmen} 
selected approximately 50 of the Arm 
instructional manuals covering occupdelrge 
tions for which there is the greatest trai Bical 
ing need. These manuals were studied if ost-i 
detail and notes made of the various typae 
of mathematics used, and of the math 
matical background 
manner the Committee analyzed about} 
Navy training manuals made available ti 
the Training Division, Bureau of N: 
Personnel, Navy Department. 
consideration was given to the trainin 
materials of the Civil 
ministration. The mathematical needs } 
typical war production industries we 
also considered by examination of abo 
50 unit courses used in the Federal-Stat 
program of Vocational Training for Wa 
Production Workers conducted cooper 
tively by State Boards for Vocation 
Education and the U. 8. Office of Educe 
tion. 
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approved by: Morce: 
The National Policy Committee for th’ matic 






High-School Victory Corps rgar 
The Civilian Pre-Induction Traini@ mot b 
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sion, Services of Supply, War Depa’ Th 
ment teach 
The Training Division, Bureau of Navi fy strue 
Personnel, Navy Department that | 
The Civil Aeronautics Administratio! Paid ; 
Department of Commerce B prob! 
JoHN W. SrupeBakt and | 
U. S. Commissioner of Educali®) of th 
Washington, D. C., February 19 
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REASONS FOR THIS REPORT 


‘It is expected that the United States 
rmy will increase to at least 7,500,000 by 
#he end of 1943. The Navy and Coast 

( yard will in this period be enlarged by 
enefgeveral hundred thousand. The total of all 
daffhe armed forces may ultimately exceed 
{ 0,000,000. This further expansion in a 
echanized war will increase the present 
Portage of men and women trained in 
Linings 





AUty 


athematics and in practical physical 
isiofgeience, in both the armed forces and the 
neuf gupporting war industries. 
\rmf} Of the men inducted into the Army, 2 
cup arge majority must be given some tech- 
‘rai@ Bical training in either pre-induction or 
ed B@Post-induction courses. The Navy requires 
typfean equally high per cent of skilled person- 
ath#pel. The Navy operates nearly a hundred 
lif Post-induction schools, and the Army a far 
Ut Wreater number. An analysis of the various 
le ty Aechnical manuals used in these schools 
‘af provides convincing evidence that much 
nllif time is now wasted teaching simple mathe- 
initt§ matical principles and skills to many men 
AP ¥ho ought to know these things when 
ds 0 : hey are inducted. 
wel 





















Many of the jobs classified as technical 
mn the Army require only simple arith- 
‘taf netic. However, if one takes the technical 
Wefnanuals in the post-induction courses as 
eB criterion, some of the least technical jobs 
ot FFequire a level of mastery of mathematics 
uct#Mhigher than that needed by such workers 
n civilian life. 
» The technical manuals of the armed 
Jorees show that there are many mathe- 
r thee atical applications that only the military 
_ PPerganizations should teach, but it should 
uili"not be necessary for them to give instruc- 
vfttion in elementary mathematics. 
yar! The problem confronting mathematics 
teachers of the high school is ‘‘How can in- 
struction in mathematics be modified, and 
that immediately, so as to give the utmost 
paid in the emergency?” The crux of the 
problem lies in what can be done for boys 
and girls now in the last one or two years 
of the secondary school. For this reason, 
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detailed suggestions have been given for 
pupils of this group who are not now 
studying mathematics. The time factors 
for the students receive due recognition 
in the recommendations which follow. 
General suggestions are given for those 
enrolled in the sequential courses. 


RECOMMENDATIONS 


The emergency need for boys and girls 
trained in mathematics has focused at- 
tention on the highly technical features of 
our mechanized civilization. The armed 
services and the supporting war industries 
need boys and girls trained in the proficient 
use of mathematics ranging from a real 
mastery of arithmetic fundamentals and 
such practical uses as are found in courses 
in general mathematics to the uses of 
higher mathematics in meteorology, bal- 
listics, and other branches of science. Girls 
trained in mathematics are needed to re- 
place men in industrial and other civilian 
positions which require the same range of 
uses of mathematics. 

This range of uses of mathematics is 
very wide. Every high school pupil must 
be able to compute with assurance and 
skill and many will be called on to use the 
simple algebra, informal geometry, scale 
drawing, and numerical trigonometry of 
the right triangle now taught in most 
courses in general mathematics. A smaller 
number will be needed who have mastered 
all of the sequential mathematics of the 
senior high school and college. The range of 
uses of mathematics is as wide as the abili- 
ties of high school boys and girls. Intelli- 
gent guidance should guarantee that every 
high school pupil study mathematics ac- 
cording to his need and his ability. The 
four-year sequence in mathematics, in- 
cluding trigonometry and solid geometry, 
should be taken by those students who 
have a real interest in mathematics, who 
are capable of mastery of the subject, or 
who are likely to use mathematics in their 
further training and ultimate occupation. 
Counselors must realize the need for cer- 
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tain mathematical skills and understand- 
ings.' On the other hand, it is wasteful to 
put pupils into such courses if their apti- 
tudes and abilities indicate that they can- 
not obtain a secure mastery of the material 
they are studying. It should be remembered 
in every case that unless the mathematics 
taught is mastered thoroughly, it will nei- 
ther be of practical use nor will it serve the 
other purposes of mathematical study. 

The demands of the armed services and 
war industries for pupils well trained in 
mathematics are of immediate concern. 
These demands are equally urgent in the 
armed forces and in industrial production. 
They need not, however, conflict with the 
needs of boys and girls for adequate train- 
ing in mathematics for future civilian life. 
The emergency calls for more effective 
teaching of mathematics with adequate 
practice and practical applications to the 
end that pupils can use mathematics in a 
wide variety of practical situations. Mathe- 
matics learned as mechanical manipula- 
tion only cannot have its fullest value 
either in the immediate emergency or in 
future civilian life. 

The type of subject matter, the time 
element in teaching, and the number of 
practice exercises must be so selected and 
modified that a maximum of understand- 
ing is secured. Accuracy and skill in appli- 
cation must be a main consideration, not 
the amount of material covered. Instead of 
special courses in mathematics, practical 
problems can be used both to motivate 
and to point out emergency uses. Recom- 
mendations are made later concerning ma- 


1 The following references will be useful to 
counselors and other guidance officers: 

Victory Corps Series, Guidance Manual for 
the High School Victory Corps. In press. One free 
copy will be distributed to each high school 
when printed. Additional copies must be ordered 
from the Superintendent of Documents, Wash- 
ington, D. C. 

Minimum Essentials of the Individual Inven- 
tory in Guidance. By Giles M. Ruch and David 
Segel. U. S. Office of Education, Vocational Di- 
vision, Bulletin No. 202. Occupational Informa- 
tion and Guidance Service Series No. 2. For sale 
by the Superintendent of Documents, Washing- 
ton, D. C. Price, 15 cents. 
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terial which can safely be eliminated frogy 
the sequential courses to assure this mo 
effective teaching as well as to permit { 
introduction of immediate applications; 
fit the emergency. Good teaching of matty 
matics, modified as suggested, is me 
valuable than specialized mathemati 
courses given by teachers not qualified; 
teach them, or taken by pupils who don 
have the necessary foundation in matty 
matics and science or the maturity { 
their successful mastery. 

Some modifications in content of th 
sequential courses are advisable both {i 
the war emergency and for future civili 
uses. The mathematics taught should | 
practical to the extent that it has in 
mediate application, that it is needed { 
other essential mathematics, sciences, ; 
other advanced courses, or that it pertair 
directly to the war effort. The immediai 
needs for war service should be met | 
reduction in the amount of less importa 
material and the substitution of materi 
which is more essential. 

Recommendations for courses in math 
matics are not confined to boys. Girls a 
needed to replace men in all branches 
industry and civilian life in which mathe 
matics from its simplest elements to i 
more advanced study is used. The needs 
great for women to fill vacancies as labor 
tory technicians and assistants, as junit’ 
engineers, as workers in industry, and! 
the teaching profession. There is also in 
mediate need in civilian work, in the signs 
corps and in industry for girls who are hig! 
school graduates. 

Finally, the high school is confronte 
with the need for effective guidance of bo 
and girls so each will study that mathe 
matics which he can master and use ¢: 
fectively. Three general categories 
pupils are recognized for purposes of tht 
specific recommendations which follow. 

1. Pupils with little or no mathematic 
background. This group consists of boy 
and girls who have had not more than ott 
year of training in mathematics beyon 
the eighth grade. If these pupils are nei! 
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aduation, induction, or employment, 
ey should take work of the type sug- 
sted by the special one-semester course 
scribed on page 121. If they still have a 
par in school, they should take the special 

year course described on pages 117 to 


2. Pupils who have studied mathematics 
r two years beyond the eighth grade but 
ho are nol now studying mathematics. 
hese pupils will ordinarily have had one 
ar of algebra and one year of geometry. 
they are near graduation, induction, or 
iployment, they should take work of the 
ype suggested by the special one-semester 
purse described on page 121. If they still 
ave a year in school, they should take the 
cial one-year course (pages 117 to 121). 
Por these pupils the one-year course can be 
ore intensive than for those who have 
ttle background in mathematics. 
3. Pupils who are now enrolled in the 
ur-year sequential mathematics courses. 
he more capable of these pupils should 
ontinue in that work and should not sub- 
titute emergency courses in mathematics. 
‘he curricular modifications needed in the 
basic sequence in mathematics are those 
hich will secure more effective teaching, 
emit the introduction of practical ap- 
plications related to the war effort, and 
orrect deficiencies in computational skill. 
uggestions about material which may 
falely be omitted to make it possible to 
pfier enrichment material and to introduce 
undamentals of arithmetic and practical 
pplications are given later. It should be 
realized that, under the impetus of the 
var, enrollments in this sequential work 
vill tend to increase. This necessitates 
‘areful guidance and selection. These 
courses should be reserved for those who 
can pursue them witb satisfaction and 
high achievement. 


A SuGGEsTED SpEcIAL ONE-YEAR 
CouURSE 


Because of the limited time available, 
the Committee had to choose between the 
alternatives of concentrating on the most 
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critical phases of pre-induction courses in 
mathematics or attempting a full coverage 
of all phases of such training, thereby de- 
laying publication so long that the report 
would have no usefulness during the pres- 
ent school year. The decision was reached 
to prepare a rather detailed outline of this 
special one-year course, leaving the way 
open to supplementary reports should the 
need develop. 

The number of topics studied by any 
given class will depend upon the ability 
of the pupils. Many classes will be able 
to cover the entire outline. Mastery of 
selected topics is of greater value 
than superficial knowledge of this entire 
course. 


Arithmetic 


The importance of the fundamental 
arithmetical skills with integers, and frac- 
tions, both common and decimal, has been 
so generally accepted as a part of the 
training of every American citizen, that 
we should expect all pupils who go through 
our elementary schools to exhibit pro- 
ficiency in such skills and their applica- 
tion. Many pupils, however, have been so 
poorly trained that there is a large number 
with little mastery of arithmetic. Such a 
situation should not be permitted to con- 
tinue. 

The fundamental processes with integers 
and fractions, both common and decimal, 
which are ordinarily taught in the first six 
grades of the elementary school furnish 
a basis for the real applications which 
should follow in the elementary and the 
secondary school. Arithmetic correlates 
well with algebra, informal geometry, and 
numerical trigonometry. All of these are 
important in solving wartime and peace- 
time problems. 

A study of the various technical 
manuals suggests that both abstract drill 
and practical applications should be very 
simple. It is far better to build confidence 
and to strive for accuracy with simple 
illustrations than to confuse the pupils 
with involved computations that seldom, 
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if ever, occur in the actual jobs of the 


fighting forces. This suggestion applies to 
the work in algebra and geometry as well 
as to arithmetic. 

A detailed outline follows: 


I. 


II. 


Ill. 





Whole numbers 
1. Reading and writing large num- 
bers 
2. Computation 
a. Addition of not more than six 
addends with not more than 
six digits in each 

b. Subtraction with not more 
than six-digit numbers 

ce. Multiplication with the mul- 
tiplicand containing not more 
than five digits and the multi- 
plier not more than three 
digits 

d. Division with not more than 
three-digit divisors 

Common fractions and mixed num- 

bers 

1. Meaning (including the meaning 
of a fraction as an indicated 
quotient) 

2. Fundamental operations—De- 
nominators should be mainly 
powers of 2 up to 64 

Decimals 

1. Meaning 

2. Place value in numbers 

3. Fundamental operations (limita- 
tions similar to those under com- 
putations with whole numbers 
under I above) 

4. Changing common fractions to 
their decimal equivalents and 
vice versa. Ability to use tables 
of equivalents 

Per cents 
The work on per cents can be im- 
proved by practical illustrations 
from aviation and shop practice. In 
the post-induction manuals uses are 
made of all three cases of percent- 
age. Practice should be principally 
on the first two cases: Finding a cer- 
tain per cent of a number and find- 
ing what per cent one number is of 
another. The groundwork for teach- 
ing the second case should be laid 
by comparing two numbers as com- 
mon fractions and as decimals. The 
topic of ratio and proportion affords 
an opportunity for refreshing the 
comparison concept 

Averages (arithmetic mean and 

median) 
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1. Meaning 
2. Computation (ungrouped datg 
VI. Square root (see page 121) 
1. By division (trial and error) 
2. By table (interpolation) 
3. By the algebraic method 
VII. Information graphs 
VIII. Scale drawings (see page 120.) 
IX. Keeping simple accounts 
X. Applied problems 















Informal Geometry 






Geometry has a double value, first » 
knowledge and second, as a way of think. 
ing. The importance of geometry in giviyy 
information of value in the daily life 
every well educated citizen has been neg 
lected, if not entirely overlooked. |; 











making an object of any kind, one mu 





first conceive the object in order to avoi 






waste of time and material. He must kno 
the shape and the relation of the variouw 





parts, must be able to measure them, aw 
finally, to fit (locate) them in their prope 
places in the completed object. 

In building a special one-year course! 
must be decided what values of geometr 
are paramount for the national emergenc 
what content material should be selecte: 
and what methods should be used | 
facilitate its teaching. For this purpose, i 
formal geometry should include: 














Intuitive geometry, where one looks at: 
figure and says that something is so be 
‘ause it could not be otherwise. [xan 
ple, “If two straight lines intersect, th 
vertical angles are equal.” 








Experimental geometry, such as cutting 
out a paper triangle, tearing off the ar 
gles and then placing them adjacent ' 
show that their sum is 180°. 








Observational geometry, which consists 
recognizing objects as typifying certall 
geometric forms, seeing certain relatiol- 
ships and important facts that exist be 
tween them, such as, “Any angle Il 
scribed in a semicircle is a right angle. 
or, “If two parallel lines are cut by! 
transversal, the alternate interior angle 
are equal.” 











Geometric constructions of a fundamel 
tal type, such as bisecting a line or # 
angle. 
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In this special one-year course teachers 
should realize that there will be little or no 
place for deductive proof. The early geo- 
metric knowledge of the race began with 
simple observations, intuitions, measure- 
ments of real objects, and recognitions of 
their relations to each other. The classifica- 
tion of such knowledge as the race had at- 
tained and the organization of the facts of 
their experience into a deductive science 
were outgrowths of man’s earlier struggles. 
As with the race, so with the individual; 
the real experiences with the facts should 
come first and the more formal proposi- 
tions and their logical proofs later. It is 
conviction in the minds of the pupils that. 
should be sought. Few pupils can under- 
stand what they have not physically per- 
ceived. 

In all of this work, the choice of content 
and the emphasis in instruction should be 
placed upon those topics which have a 
practical bearing in the ordinary affairs of 
daily life. 

The content of this part of the course 
should consist of: 


I. Geometry of form 
1. Shapes seen in nature 
2. Geometric concepts 
a. Point 
b. Line 
(1) Straight 
(2) Broken 
(3) Curve 
(4) Horizontal 
c. Plane 
(1) Plane figures 
(a) Rectilinear— triangle 
(scalene, isosceles, and 
equilateral), quadrilater- 
al (trapezoid, parallelo- 
gram, rectangle, square, 
and rhombus), and reg- 
ular polygons 
Curvilinear—circle, par- 
abola, and ellipse 


(5) Vertical 

(6) Parallel 

(7) Perpen- 
dicular 


(b) 


d. Solid 
(1) Kinds 
(a) With plane faces—rec- 
tangular solid, prism, 
and pyramid 
(b) With curved faces—cyl- 
inder, cone, and sphere 
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e. Angle 
(1) Measurement 
(2) Kinds 
(a) Acute 
(b) Right 
(c) Obtuse 
(d) Straight 
3. Similarity 
a.. Types of similar figures 
(1) Triangles and other plane 
figures 
(2) Reduction or enlargement of 
similar figures 
(3) Photographs and maps 
(4) Seale drawings 
Congruent triangles (no proofs) 
Mechanical drawing 
a. Instruments to be used if they 
are available 
(1) Ruler graduated to thirty- 
secondths, to tenths of an 
inch, and to millimeters 
(2) Protractor 
(3) Compasses 
(4) Draftsman’s i struments 
(a) Drawing board 
(b) T-square 
(c) Triangles (30°-60 
45°—45°) 
b. Skills to be learned 
(1) Drawing angles with a pro- 
tractor 
(2) Drawing parallel and _per- 
pendicular lines 
(3) Drawing rectilinear figures 
6. Constructions with ruler and com- 
passes 
a. Circle 
b. Bisecting a line segment 
c. Bisecting an angle 
d. Copying an angle 
e. Dividing a line segment into 
more than two equal parts 
f. Constructing triangles, given 
(1) Three sides 
(2) Two sides and the included 
angle 
(3) Two angles and the included 
side 
(4) Two sides and an angle op- 
posite one of them 
II. Geometry of size 
1. Direct measurement 
a. Appreciation of the limits of ac- 
curacy in measurement and of 
the fact that all measurement is 
approximate 
(1) Limits of accuracy 
(2) Significant digits 


and 





Cc. 





(3) Rounding off to reasonable 
results 
(4) Common sense checks 


. Estimating and measuring 


(1) Lengths—using ruler, com- 
passes, calipers, and squared 
paper 

(2) Angles—using the protrac- 
tor 

(3) Area of regular and irregular 
figures using ruler, squared 
paper, and simple formulas 

(4) Volume and capacity 

(5) Weight—avoirdupois, Troy, 
and apothecary’s 

(6) Time, including the interna- 
tional 24-hour day 

Applied problems 


2. Indirect measurement 
a. 


Seale drawing (commonly used 
in air and marine navigation) 
(1) Reading and using scales 
(a) Two forms: 1 in. =6 ft. 
or representative frac- 
tion (R.F.) 1/72 
(b) Changing a scaled dis- 
tance to its value in re- 
lation to the original ob- 
ject 
(c) Determining proper 
scaled distance to repre- 
sent an object 
(d) Using grids (squared pa- 
per) to make scale draw- 
ings 
(e) Using metric scales 
(f) Using ordinary ruler 
marked with a scale 
(2) Drawing geometric figures 
to scale 
(a) Rectangles 
(b) Triangles, given three 
sides, two angles and a 
side, two sides and in- 
cluded angle, two sides 
and the angle opposite 
one of the sides 
(c) Using triangles (includ- 
ing oblique triangles) to 
solve surveying and nav- 
igation problems (See 
also under “‘use of vec- 
tors’”’ below) 
(d) Using lines drawn on 
a grid to solve distance, 
rate, and time problems 
(3) Method of representing 
directions 
(a) Mariners’ compass 
(b) Naval bearings 
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(c) Surveyors’ bearings 
(4) Use of vectors 
(a) Using a line segment to 
represent by its length 
and direction a velocity 
or the amount and direc- 
tion of a force 
(b) Using vectors to solve 
problems 
Finding the resultant of 
two forces 
Finding heading and cor- 
rection angle, given 
course, air speed, and 
wind velocity 
Finding heading, given 
course, speed, and cur- 
rent 
Finding wind velocity, 
given heading, ground 
speed, and drift angle 
(5) Representation of front, 
top, and side views of 
simple objects. 
b. Numerical trigonometry of the 
right trangle 
(1) Development by a scale 
drawing of the tangent 
function for angles of 
10°, 20°, 30°,.. . 70 
(2) Use of 3- or 4-place 
tables of tangents to 
solve right triangles 
given two legs, or a leg 
and an acute angle 
(3) Development of sine and 
cosine functions by scale 
drawing for angles of 
10°, 20°, 30°, . . . 80° 
(4) Use of 3-or4-place tables 
of sines and cosines to 
solve triangles, given hy- 
potenuse and side, or 
hypotenuse and acute 
angle 


Algebra 


The main use of algebra is made in con- 
nection with literal notation, particularly 
in formulas and equations. Many topics 
generally taught in the sequential courses 
need not be taught in this special course. Ip 
particular the following topics should be 
omitted. Addition, subtraction, multiplica- 
tion, and division of polynomials; special 
products; factoring, except the case of re- 
moving a common monomial factor; alge- 
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braic solution of simultaneous equations; 
quadratic equations, except the form 
| ar?=k; and so-called verbal problems. The 
level of difficulty of no topic should be 
greater than that required in commonly 
used formulas. This means that all ‘topics 
' should be held to the simplest examples. 
A brief outline follows: 


1. Symbolism 

a. Letters as symbols for numbers 

b. Symbols of operation including ex- 
ponents, radical signs, and paren- 
theses 

Formulas 

a. Meaning 

b. Evaluating formulas concerned 
with shop, industry, and the armed 
forces including aviation (This 
requires only a knowledge of the 
meaning of symbolism and skill in 
arithmetic) 

iquations 

a. Simple such as 


types 3n=6, 


n+3=6, n—3=6, 6, 2n+3 
=7, and 2n—3=7 
b. Indirect use of the formula (sub- 
stitution of given values and solu- 
tion of resulting equation for the 
unknown) 
. Signed numbers 
a. Meaning and use 
b. Fundamental operations 
c. Equations which can be reduced 
to the form ar+b=cr+d includ- 
ing those having a single paren- 
thesis 
). Graphs 
a. Familiarity with the coordinate 
system 
b. Interpretation of many kinds of 
simple graphs 
c. Graphing linear formulas 
d. Solution of simultaneous equa- 
tions (The intersection of two lines 
frequently furnishes the solution 
of problems in navigation) 
. Operations (only the simplest exam- 
ples) 
a. Combining like terms 
b. Laws of positive integral expo- 
nents 
. Removing parentheses 
. Multiplying a polynomial by a 
monomial 
Division by a monomial 
Factoring (One case, taking out a 
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common monomial factor) 

Algebraic fractions (No more dif- 

ficult operations with fractions 

or fractional equations need be 

taught than those that are neces- 

sary for evaluating commonly 

used formulas) 

Ratio and 

Radicals 

(1) Square root by computation 

(2) Square root by table (inter- 
polation) 

(3) Simplifying radicals only as 
needed in using tables 

(4) Use in formulas 

Quadratic equations of the form 

ar? =k 


proportion 


In the use of notation recognition should 
be given to the fact that many practical 
formulas make use of both capital and 
small letters and letters with subscripts, 


primes, and superscripts. In substitutions 
both common and decimal fractions as 
well as integers should be used. In equa- 


tions both common and decimal fractions 
should occur as coefficients. 


SPECIAL ONE-SEMESTER COURSE 


This course is an emergency refresher 
course for high school pupils who are near 
graduation or induction but who are not at 
present studying mathematics. It should 
be realized that mathematical knowledge 
which the pupils do not possess cannot be 
refreshed. Hence, the material used in this 
course will depend on the previous training 
or lack of training of the pupils. For every- 
one it will contain the fundamentals of 
arithmetic after diagnostic tests have de- 
termined the needs of the pupils. For 
some, those with little or no mathematical 
background, this arithmetic plus certain 
essential topics from general mathematics 
such as scale drawing, including elements 
of blueprint reading, numerical trigonome- 
try, informal geometry, and simple formu- 
las and equations, will constitute the 
course. 

For pupils who have had previous 
courses in algebra and geometry the re- 
fresher course should emphasize those 
aspects of mathematics that are particu- 
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larly applicable and essential to the war 
effort. It should begin with the fundamen- 
tals of arithmetic. The review of algebra 
and geometry should reduce emphasis on 
operations with polynomials (eliminating 
long division completely) 

The following should also be eliminated: 

Special products and factoring (except 
monomial factors, and possibly the dif- 
ference of two squares and the perfect tri- 
nomial square) 

Fractions with other than monomial de- 
nominators 

Complex fractions (the type of fraction 
retained should be that found in formulas 
in geometry, physics, and simple shop 
situations) 

Equations containing artificial fractions 

Complex work in radicals (the types of 
radicals retained should be those occurring 
in geometry, numerical trigonometry, and 
physics) 

Quadratic equations (except those of 
the type az?=k) 

Deductive logic in the establishment of 
geometric relations 

In the small high school it may be neces- 
sary to teach pupils of varying back- 
grounds in the same classes. In the larger 
high school at least two situations should 
be recognized: 

1. A course for those pupils who have 
had no high school mathematics or only a 
one-year course in general mathematics or 
algebra. This should contain, in addition to 
the first topic below, as many of the other 
topics as can be done effectively. 


(a) Fundamentals of arithmetic to cor- 
rect deficiencies discovered by diag- 
nostic tests 

(b) Topics from general mathematics 
including scale drawing leading to 
the elements of blueprint reading; 
numerical trigonometry and uses of 
the Pythagorean Theorem; informal 
geometry including constructions, 
congruence, and similarity; use of 
tables 


(ce) Many practical applications from 
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aeronautics, navigation, and shop 


uses of mathematics? 
2. A course for those who have had ty 
years of mathematics. This should conta; 


as many of the following topics as can }; 


done well: 


(a) Fundamentals of arithmetic to coy. 
rect deficiencies discovered by diag. 


nostic tests 
Review of 
mathematics 


(b) 


previous 
omitting 


courses | 





deductive 


derivation of geometric theorem 
and many of the purely manipul- 


tive and highly complicated expres 
sions in algebra as indicated previ. 


ously 


(c) 


Many applications from aeronay-§ 


tics, navigation, artillery fire, para! 


lelogram of forces and triangle « 


velocities, shop uses of mathematic § 


use of tables and the slide rule 


SEQUENTIAL COURSES 


The sequential work includes four yearf 


of mathematics beyond the eighth grad 


(seventh grade in states with a seven-—E 


grade elementary school) and should in- 


clude solid geometry and trigonometry 
Schools which find it possible may off 
for the more interested and capable « 
these pupils additional work in mathe. 
matical analysis including topics selecte 
from advanced algebra, spherical trigo 
nometry, and the elements of analytic 
geometry and the calculus. 

{ach year of the course should contai! 
some work in the fundamentals of aritl- 
metic to insure increasing speed and xt 
curacy in computation. Even compete! 
pupils enrolled in the sequential courses ¢ 
not always have adequate skill in applying 
fundamentals to whole numbers, fractions 
decimals, and per cents. In many school 
the courses in algebra and geometry fal 
to maintain arithmetic skills. This work 

? A fertile source of both wartime and indu* 
trial applications is the Seventeenth Yearbook ! 
The National Council of Teachers of Mathemat- 
ics, A Source Book of Mathematical A pplication 


Bureau of Publications, Teachers College, Colum 
bia University, New York, N. Y., 1943. Price $2 
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should not be aimless but should be skill- 
fully selected practice to correct defi- 
ciencies made evident through diagnostic 
tests. This work in arithmetic has already 
been outlined in with 
special one-year course. 

Many practical applications from phys- 
ics, shop and industry, engineering (in- 
cluding use of the slide rule), navigation, 
artillery fire, and the parallelogram of 
forces including the triangle of velocities 
should be introduced. In selecting the ap- 
plications there is need to guard against 
choosing those in which the technicalities 
are too great. A selected bibliography of 
such material is given at the end of this 
report. 

Modifications in content to permit of 
more careful teaching and of the introduc- 
tion of practical applications are possible. 
If an attempt is made to cover too much 
material, pupils will not receive sufficient 
practice to secure reasonable mastery of 
the subject. 

Suggestions for modification follow: 

Algebra. Reduce the amount of time 
spent on special products and factoring, on 
complex fractions, on fractions with other 
than monomial denominators, on equa- 
tions containing such fractions, and on 
complex work in radicals. 

Increase the amount of time spent on 
fundamentals of arithmetic, numerical 
trigonometry, on the use of practical 
formulas in industry, aeronautics, and 
science, and in the solution of practical 
problems in those branches. 

Plane Geometry. The objectives of a 
course in plane geometry should be to ac- 
quaint the pupil with geometric facts and 
their application, and to give him an ap- 
preciation of postulational thinking. It is 
hot necessary to demonstrate all of the 
propositions in a deductive course. Some 
can be treated informally. By wise selec- 
tion of theorems to be proved, time will be 
provided for the fundamentals of arith- 
metic and for continued use of algebra as 
Well as for such practical problems as: 
“doubling the angle on the bow” and “bow 


connection the 
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and beam sailing,’ radius of action prob- 
lems, the parallelogram of forces and the 
triangle of velocities, numerical trigonome- 
try, the extension of locus to include the 
derivation of the equations for the cirele, 
parabola, ellipse, and hyperbola, the law of 
sines and cosines, and the use of the transit 
and other instruments. 

Plane Trigonometry. Omissions may be 
made in the development of trigonometric 
analysis including the proof of general 
trigonometric identities and the solution 
of trigonometric equations. Pupils defi- 
nitely pointed toward higher mathematics 
will, however, need some work with equa- 
tions and identities. 

Solid Geometry. The proofs of formulas 
for surfaces and volumes can be treated 
informally. Deduction should be limited 
to the relations between lines and planes 
in space and to figures drawn on the 
sphere. Theorems about the intersection 
of two planes and all of those theorems 
about perpendicular lines and planes and 
parallel lines and planes are particularly 
important for an understanding of three- 
dimensional space. Relations of figures on 
a sphere lead directly to terrestrial geome- 
try and should be emphasized. Small circles 
and great circles should be connected with 
circles of latitude and meridians of longi- 
tude on the earth’s surface and with great- 
circle sailing.® 

Time thus saved in both trigonometry 
and solid geometry can profitably be spent 
on improving skills in computation, on 
practical applications including the use of 
the slide rule, elements of navigation, or 
on mathematical analysis including topics 


3 It is interesting to note that this reeommen- 
dation concerning solid geometry is supported 
by a recent statement of the College Entrance 
Examination Board with respect to its new Com- 
prehensive Mathematics Test. “This examina- 
tion will test the candidates’ knowledge of 
algebra through progressions, plane geometry, 
trigonometry and logarithms, and intuitive [in- 
formal] and computational solid geometry. It is 
designed for students who wish to enter courses 
in engineering or other sciences, which have 
mathematics as a prerequisite. Candidates for 
this examination will normally have had four 
years of mathematics beyond the eighth grade.” 
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from analytic geometry, the calculus, or 
advanced algebra. These topics, however, 
should not be introduced to the detriment 
of a clear understanding of elementary 
work. 


SUGGESTIONS TO TEACHERS 


Teachers of mathematics whose aca- 
demic and professional training has been 
adequate will need further training to 
varry out the recommendations in this re- 
port as follows: 

1. Study of wartime and industrial ap- 
plications of the fundamental ideas 
of mathematics 

2. Further training in science in order 

to correlate mathematics properly 

with science 
3. Refresher courses in colleges and uni- 
versities when necessary 

Teachers in other fields who wiil be in- 
ducted into the teaching of mathematics 
because of the emergency, and there may 
be a considerable number of them, should 
in every way seek to prepare themselves to 
do as acceptable work as possible. Those 
who have little or no knowledge of what 
they are to teach cannot expect to be suc- 
cessful. The main methods for improve- 
ment consist of: 

1. Attendance at summer schools and in 
part-time courses especially planned 
to meet their needs. Such courses 
should include professionalized sub- 
ject matter in the content material 
which they have to teach 

2. Departmental meetings where prob- 
lems of the emergency should be dis- 
cussed (in the larger city school 
systems experienced teachers of the 
departments of mathematics should 
feel obligated to give as much help as 
possible to the less experienced ones) 

3. Studying the content of elementary 
mathematics 

4. Studying the best literature on the 
teaching of mathematics. A short 
selected bibliography is given which 
should be helpful to those who need it 

5. The teacher of physics and chemistry 
will be able to suggest the types of 
formulas and equations used in ap- 
plied science 


6. In the larger school systems having 
vocational schools or departments, 
the instructors in trade and indus- 
trial education can be of a great deal 
of assistance to the inexperienced 
teacher by suggesting industrial ap- 
plications of mathematics 


BIBLIOGRAPHY 


The following bibliography is not in- 
tended to be exhaustive, but suggestive of 
practical applications that may be helpful 
to teachers of mathematics and science. It 
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material. For obvious reasons no attempt 
was made to list all of the useful textbooks. 
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Poems* 


By June Myers 
Student, University of Chicago High School 


THEOREMS 
Theorems are what we come to now, 
They must be proved and it matters how. 


Whatever happens to mice and men, 
A theorem must contain an “If”? and a 
“Then.” 


The proofs always look so nice and 
easy (ble) 

That it’s quite natural it should seem 
feasible, 

That we should have the pleasant illusion, 

That we’re only a step from our conclu- 
s1on. 


But to a weakened structure they act as a 
serum. 
So, hail to thee, O Mighty Theorem! 


UNDEFINED TERMS 
If you want vour forehead to be clear and 


unlined 
Don't ever wrestle with terms undefined. 


If you’re slightly dumb, or mentally lazy, 
Don’t torture yourself with conceptions 
hazy. 


I've a solution that worked out for me; 
It’s very simple and easy to see. 

I make my list as short as can be, 

And say I see them intuitively! 


CONSTRUCTIONS 
Whenever my eraser is worn out and 
weary, 
Whenever my eyes are tired and bleary, 


* These poems were sent to THE MATHE- 
MATICS TEACHER by Miss Martha D. Alexan- 
der, who secured Miss Myers’ permission to 
publish them. They were used by Miss Myers 
as introductions to various sections of her ge- 
ometry notebook.—Editor. 





Whenever I’m frantically trying induction, 

You can bet I’m working on a construction. 

My ares don’t arc, my segments are merely 
a guess, 

I’m completely in the dark for a way out 
of this mess, 

And if my spheres are even slightly spheri- 
cal, 

All I can say is, ‘It’s a miracle!” 


POSTULATES 
These are things we accept to be true. 
And we believe them most thoroughly, too. 


Gems of wisdom that have been doled me, 
These are the things the author done told 
me. 


Although postulates are handy, we scarcely 
love them 

And like them better the less we have of 
them. 


SYMBOLS 


There are tricks in every trade 
That never fail to come to our aid. 


The seamstress has her shining thimble. 
The mathematician his little symbol. 


DEFINITIONS 


Some say our definition list is far too long, 
But its place in our structure is very 
strong. 


And if ever you, your definitions change 
You get some statements very strange. 


We have had a more than goodly number 

To haunt us and disturb our slumber, 

For there’s one thing you can’t see by in- 
tuition, 

You've got to learn a definition. 
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Teaching Solid Geometry 


By Nancy C. Wy ig 
Dobyns-Bennett High School, Kingsport, Tennessee 


THIS ARTICLE is corroborating and sup- 
plementing the timely suggestions made 
by James V. Bernardo in the January 1940 
issue of THE MATHEMATICS TEACHER, on 
the teaching of solid geometry. I say, 
timely; first, because of its contribution to 
the meager body of material on the teach- 
ing of these books of Euclidean geometry; 
second, because most instructors are ready 
to begin a new semester and desire all 
additional light on methods of presenting 
the three-dimensional concepts. Any aids 
for perfecting technique that will enable 
the instructor to help the pupil in develop- 
ing his spatial imagination will, very prob- 
ably, be received with enthusiasm. 

After presenting solid geometry for 
several years, with little hope of even the 
best student beginning to visualize the 
figures until well along in the fifth “‘book,”’ 
I, too, conceived the idea of having models 
made of the figures. The student, with the 
aid of cardboard, twine, an old pencil, or, 
a lollypop stick (as mentioned in Mr. 
Bernardo’s article) makes a model. Then, 
there is no doubt as to the position of a 
point or a line. The student sees at once 
whether it is on a plane or outside the 
plane. Prior to the use of this method of 
instruction, students seemed unable to 
lift their thoughts above the plane. 

Let us consider the theorem: ‘A line 
perpendicular to each of two intersecting 
lines at their point of intersection is per- 
pendicular to their plane.’’ The explana- 
tion of this theorem by use of a cardboard 
figure results in immense satisfaction for 
both student and instructor. The same 


method of procedure is used by the writer 
as that suggested in “A Helpful Techniqui 
in Teaching Solid Geometry” by Mr. 
Bernardo referred to above. Blackboard 
figures, where, of course, three dimen- 
sions must be presented on a_ two- 
dimensional surface, accompany the card- 
board figures; and the student enjoys the 
challenge, for it is ‘‘up to” him to explain 
the position of each point and line. He 
takes great pride in giving a_ perfect 
demonstration, and becomes quite pro- 
ficient in handling the barrage of ques- 
tions. 

In this theorem, the model is most use- 
ful in explaining why lines of the same 
length, to give that appearance, are not 
always made the same length in a drawing 
on a plane surface. Often, a right angle is 
represented by drawing an acute angle. 
These simple facts, after a year of plane 
geometry (working with compasses, in 
two dimensions) are most confusing to a 
student beginning a study of a subject 
which makes use of three dimensions. 
Once the student understands the meaning 
of perspective, the voyage into three 
dimensions is not one into utter dark- 
ness. 

‘At long last’”’ we, too, come to the five 
regular solids. To say there is satisfaction 
in completing the Platonic Bodies, all 
mounted and labeled, ready to be placed 
behind glass doors for the enjoyment of 
the entire mathematics department—well, 
that is like saying da Vinci was satisfied 
when his brush made the final touch on 
“The Last Supper,” or that Beethoven 
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was happy when he had composed a_ grams in Three Dimensions.' We had such 
symphony, or completed a sonata. Here fun looking through the spectacles that 
students have constructed with mathe- first day! At various times when the 
matical precision the only five regular figures would not ‘‘come to life’? we have 
solids possible, known even to the Pythag- used them. This time, with our diagrams 
oreans. Euclid has proved that there are and red and blue spectacles, they stand 
only five! Plato studied and taught these out so distinctly that we wonder how we 
regular solids! They bear his name! Here — ever failed to find them. 
the student has himself made the tetra- We cannot be completely satisfied. Yes, 
hedron, hexahedron, octahedron, dodeca- we want to see inside the figures, so we 
hedron, icosahedron, linking himself with use our celluloid figures.? It is much better 
old Greece, and making further contact to look into that regular polyhedron cir- 
with eternal truth. cumscribed about a sphere, and—yes, 

We have reached a high plane, only to there the sphere is—inside there, sure 
find that, as in life, we cannot remain on enough. Now, prove: “The volume of a 
the mountain top. So this, too, drops back — sphere equals one-third the product of its 
into the prosaic. We have not thus solved — radius and its area.”’ 
all our problems. In due time, this theorem With no attempt at being facetious, 
appears: “The volume of a triangular where are those who say mathematics is 
pyramid equals one-third the product of — cut and dried? One might think that they 
its base and its attitude.’’ By now we have long since would have silently stolen 
no difficulty in visualizing, and have long away, without waiting to fold their tents. 
since abandoned the practice of making a We are not deluded. An elementary study 
model. “But, Miss A, where is that tri- of probabilities will show that, on the 
angular pyramid C—AGB?” Then a _ wheel of time one will come around 
versatile student resorts to ivory soap, every —th time. The number should, 
and in a humorous vein, informs this in- however, be infinitesimally small, so that, 
structor that he thinks she will be sur- like a part of the formula in the infinite 
prised to see what that third triangular _ series, it is negligible. 
pyramid looks like. 

Even so, we still have that student for 1 By E. R. Breslich. 
whom the lines in the figure simply do not ? Ruth W. Stokes, Professor of Mathematcis, 


_———— ” He cannot see three distinct Winthrop College, Rock Hill, South Carolina, 
ae a is actively interested in building models for use 


solids. Then, we again resort to our Dia- in teaching mathematics. 
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Nebraska, Lincoln. 

Nevada: Mr. R. van der Smissen, 705 Pine St., 
Ely. 

New Hampshire: Mr. H. Gray Funkhauser, 
Phillips Exeter Academy, Exeter. 

New Jersey: Miss Mary C. Rogers, 425 Baker 
Av., Westfield. 

New Mexico: To be announced. 

New York: Mr. H. C. Taylor, Benjamin Frank- 
lin High School, Rochester. 

North Carolina: Professor H. F. Munch, Chape! 
Hill. 

North Dakota: Miss Henrietta L. Brudos, State 
Teachers College, Valley City. 

Ohio: Mrs. Florence Brooks Miller, 3295 Avalon 
Road, Shaker Heights. 

Oklahoma: Miss Eunice Lewis, 2203 East |4th 
St., Tulsa. 

Oregon: Mr. Edgar E. DeCou, University of 
Oregon, Eugene. 

Pennsylvania: Dr. Lee Boyer, State Teachers 
College, Millersville. 

Rhode Island: Mr. M. L. Herman, Moses Brown 
School, Providence. 

South Carolina: To be announced. 

South Dakota: Miss Josephine Wagner, Sioux 
Falls Schools, Sioux Falls. 

Tennessee: Mr. R. C. Shasteen, Clarksville 

Texas: Miss Elizabeth Dice, North Dallas High 
School, Dallas. 

Utah: Mr. R. B. Thompson, University of Utah, 
Salt Lake City. 

Vermont: Miss Belle L. Church, 22 Loomis St., 
Montpelier. 

Virginia: Miss Carrie B. Taliaferro, Box 102, 
State Teachers College, Farmville. 

Washington: Miss Kate Bell, Lewis and Clark 
High School, Spokane, and Mr. 8. E. Boselly, 
Jr., Route 9, Box 564N, Seattle. 

West Virginia: Miss May L. Wilt, 686 Grand 
St., Morgantown. 

Wisconsin: Miss Theda Frances Howe, River- 
side High School, Milwaukee. 

Wyoming: Dr. O. H. Rechard, 
Wyoming, Laramie. 


University of 


Canada 


Alberta: Professor A. J. 
Alberta, Edmonton. 
Manitoba: Mr. D. McLeod, 716 Ingersoll St., 

Winnipeg. 
Nova Scotia: Mr. Warren G. Roome, Amherst 
Public Schools, Amherst. 


Cook, University of 


Porto Rico 


Conchita R. de Lopez, Universidad de Puerto 
Rico, Rio Piedras. 
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ProFESSOR KarL RAYMOND HeEpRIcK, 
well known mathematician and teacher 
gud member of the faculty of Brown Uni- 
versity Graduate School in Advanced In- 
struction and Research in Mechanies, died 
i) Jane Brown Hospital in Providence, 
Rh. I. on February 3, 1943 at the age of 
bb vears. 

' Professor Hedrick was originally pro- 
Jessor of mathematics at the University of 
Missouri. He later went to the University 
if California at Los Angeles as Professor 
{ Mathematics. More recently he has 
deen Vice-president of the University 
there where on July 1, 1942 he was retired 
fat the stipulated age of 65. 

He was a member of The American 
Mathematical Society, The Mathematical 
“Association of America and The National 
Council of Teachers of Mathematics. He 


Professor Earl Raymond Hedrick 


was active in all of these organizations. 
Along with men like Professors H. E. 
Slaught and U. G. Mitchell, he was a great 
friend of the teachers of secondary mathe- 
matics. 

A few weeks before Christmas last year 
he underwent a serious operation, but 
from all accounts he was recovering when 
the end came rather unexpectedly. Pro- 
fessor Hedrick’s passing is a great loss not 
only to his family and his many friends 
but also to mathematical education in this 
country. Of course we could not expect to 
have him with us always, but his work cer- 
tainly was not finished. He was on the 
threshold of doing many things for mathe- 
matics in 
which a man of his ability and tempera- 
ment could have accomplished. 


W.D.R. 


which he was interested and 


Pre-Induction Courses in Mathematics 


Tus issue contains the final report of a 
scommittee on ‘‘Pre-induction Courses in 
‘Mathematies.’’ This committee was or- 
ganized by the U.S. Office of Education in 
collaboration with Dr. Rolland R. Smith, 
president of The National Council of 
Teachers of Mathematics, who served as 
‘chairman. All of the members of the com- 
mittee are also members of The National 
Council of Teachers of Mathematics. It is 
i great tribute to the Council that the 
FU. S. Office of Education should ask its 
president to collaborate in such an impor- 
tant piece of work. If there is one organiza- 
tion in the country that should be ready to 





be called upon to render service in formu- 
lating a program in mathematics for sec- 
ondary schools during the emergency, it is 
The National 
Mathematics. 

It will be a noble gesture, now that the 
report is available, if the 
Council will give it all the publicity pos- 
sible so as to assist the Office of Education 
in getting the report broadly circulated. 

THe MatTHeMaAtics TEACHER appreci- 
ates greatly the privilege and the honor of 
publishing the report for the U. 8. Office 
of Education. 


Council of Teachers of 


members of 


W.D. R. 
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By NaTHAN LAzar 
Midwood High School, Brooklyn, New York 


The American Mathematical Monthly 


December, 1942, vol. 49, no. 10. 
1. Taylor, A. E., “Derivatives in the Calculus,” 
pp. 631-642. 
2. Doob, J. L., ‘What is a Stochastic Process?” 
pp. 648-653. 
. Hille, Einar, ‘‘Gelfond’s Solution of Hilbert’s 
Seventh Problem,” pp. 654-661. 
. Barrow, D. F., “Can a Robot Calculate the 
Table of Logarithms?” pp. 671-673. 
5. ‘Training in Meteorology,” pp. 697-698. 


National Mathematics Magazine 


‘tober, 1942, vol. 17, no. 1. 

. Chi-Ho, Loong, ‘Some Analogs of the Tri- 
angle Geometry in the Kasner Plane,”’ pp. 
8-12. 

. Miller, G. A., ‘A Fourth Lesson in the His- 
tory of Mathematics,”’ pp. 13—20. 

. Finkel, Benjamin F., “A History of American 
Mathematical Journals,”’ pp. 21-30. 

. Boldyreff, A. W. and Hohn, F. E., “On the 
General Definition of a Conic,” pp. 31-37. 


November, 1942, vol. 17, no. 2. 
1. Sanders, S. T., 
Minds,” p.-50. 
2. Kenney, J. F., ‘‘Characteristic Functions in 
Statistics,” pp. 51-67. 

. Farnell, Albert B., ‘“‘Surnmation of Finite 
Series with Polynomial Terms,” pp. 68-69. 

. Lewis, F. A., ‘“Note on a Quadrilateral In- 
scribed in a Semicircle,”’ pp. 70-71. 

5. Richeson, A. W., ‘‘Laplace’s Contributions to 
Pure Mathematics,”’ pp. 73-78. 

. Smith, C. D., “Teaching the Conic,” pp. 
79-80. 

. Lowston, W. H., ‘A Note on an Approxima- 
tion to the Square of the Circle,” pp. 81-82. 


“Mathematics and Soft 


School Science and Mathematics 


January, 1943, vol. 43, no. 1. 


1. Sleight, Norma, ‘‘Geometry of the Earth’s 
Surface,” pp. 5-12. 

2. Nyberg, Joseph A., “‘Notes from a Mathe- 
matics Classroom,” pp. 53-56. 

3. Rex, Earl C., “Two Applications of Mathe- 
matics to Engineering and Physics,” pp. 
57-59. 


4. Syer, Henry W., ‘“‘The Use of Facsimiles { 
the Teaching of Elementary Mathematics 
pp. 69-78. 

Miscellaneous 

. “Arithmetic Program; Grades I-1V,’’ Scho 
(Elementary Edition), 31: 235-238, Noven 
ber, 1942. 

. “Arithmetic Program; Grades V-VII| 
School (Elementary Edition), 31: 316-31 
December, 1942. 

. Cook, M., “Air-conditioned Arithmeti 
School Executive, 62: 33, December, 1942 

. Daniels, C. L., “Effective Arithmetic Teac 
ing,’’ Texas Outlook, 26: 29-30, Novembe 
1942. 

5. Davis, G. E., “Revitalizing High Schod 
Mathematics,” California Journal of Se 
ondary Education, 17: 415-417, Novembe 
1942. 

». Grossnickle, F. E., ‘‘Teaching of Mat! 
matics in Grades VII, VIII and IX,” & 
view of Educational Research, 12: 405-41) 
October, 1942. 

. Lobdell, F. L., ‘‘Mathematics for the Ai 
Age,”’ New York State Education, 30: 17) 
177, December, 1942. 

. MacLatchy, J. H. and Hummel, E., “Arith} 
metic with Understanding,” Educational ke 
search Bulletin, 21: 227-238+, Novembe 
1942. 

9. Madill, F. E., “Visual Approach in Analyt 
cal Geometry,” School (Secondary Edition 
31: 319-321, December, 1942. 

. Mayo, S. 8., “Toward More Function 
Mathematics,’ Curriculum 
321-323, November, 1942. 

. Murray, C. A., “Education Without Math 
matics,’ Texas Outlook, 26: 25-26, Novem 
ber, 1942. 

. Salt, E., “Functional Mathematics in th 
Second Grade,” Educational Research Bull 
tin, 21: 217-226+, November, 1942. 

. Smith, H. L. and Eaton, M. T., “Analysis ¢! 
Arithmetic Textbooks (Second Period- 
1821-1850; Third Period—1851-—1880), 
Bulletin of the School of Education, Indian! 
University, 18: 1-108, November, 1942. 

. Wakeham, G., “Will High-School Mathe 
matics Survive the War?” School and ‘¢ 
ciety, 56: 554-555, December 5, 1942. 


Journal, 13 
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New JerRsEY MEETING 


Because of transportation difficulties and the 
my occupation of Atlantic City, the seventy- 
xth regular meeting of the Association of 
{athematics Teachers of New Jersey was held 

the Hotel New Yorker, New York City, on 
aturday, November 21, 1942. 

The large number of teachers attending the 
peeting seemed to indicate that the mathe- 
paties teachers of New Jersey are well aware of 
he problems facing them now and in the future. 
he choice of speakers and topics pointed up 
hese problems. 

Professor Albert E. Meder, Jr., of New Jer- 
ry College for Women, in his “Report of Arith- 
etic Knowledge of College Freshmen,’’ con- 
luded that such knowledge was woefully lack- 
y. On a test which included common fractions, 
ecimals, per cents and some verbal problems, 
23 out of 300 entering college students made 
ores of less than 55 per cent. The test was 
iven Without preparation or review. The easiest 
problems seemed to be those involving common 
ractions; the hardest, those involving percent- 
e or reasoning. Professor Meder is attempting 
omeet this problem by requiring a refresher 
ourse for all those who show the need for it. 

The next speaker on the morning program, 
yr. Edna E. Kramer of Thomas Jefferson High 
thool, Brooklyn, showed the ‘Construction of 
tangles in Air Navigation.’”? By using the 
ind velocity, the air speed and course of a plane 
ssides of a triangle, other factors involved in 
ight may be found. These applications fit in 
atly with congruent triangles in geometry and 
ith scale drawing. They may also be used as 
problems in vector analysis and addition. 

Dr. Henry Kentapp, Superintendent of 
‘hools of East Orange, New Jersey, pointed out 
te“Causes of Deficiencies in the Mathematical 
Ability of High School Graduates.’’ He declared 
lat neither the time given to arithmetic nor 
wnditions of teaching it are suitable to mastery 
ithe subject. Also, mastery at the time of learn- 
if arithmetic does not presuppose remem- 
mance. Therefore, what has been blamed on 
por teaching might better be blamed on lack of 
memory and use. Certain corrections for this 
‘ndition are now being made. First—many high 
thools are now giving refresher courses in arith- 
uetic fundamentals and comprehension. Sec- 
‘nd—advanced courses are given to those who 
wed it for the war effort. Third—war problems 
ie being added to regular mathematics classes. 


Dr. Carl N. Schuster of the State Teachers 
College at Trenton, N. J., upon invitation of 
Mrs. Florence Gorgens, president of the Asso- 
ciation, made a few remarks. He emphasized 
that the Army does not wish schools to teach 
aeronautics at the expense of regular mathe- 
matics and science courses. Army authorities 
ask, rather, that mathematics and science be 
taught well and that aviation and navigation be 
left to the authorities on these subjects. 

After a short discussion period, the members 
adjourned to the dining room for luncheon. 

After luncheon, Mrs. introduced 
Mr. Charles Philhower, president of the New 
Jersey Education Association, 
greetings to the members. 

The first speaker of the afternoon was Dr. 
Willy Feller of Brown University, Providence, 
R. I. whose topic was “On Applied Mathema- 
tics.”’ Dr. Feller believes that much of the tradi- 
tional mathematics should be redesigned for 
more direct use; that there are many applica- 
tions which might better be used in place of the 
forced ones used so much today. 

Lt. A. D. Kagon, of the United States Navy, 
gave the Navy viewpoint on ‘‘Mathematics or 
Frills.” He quoted his Commanding Officer as 
saying that his whole speech might be summed 
up in three words, ‘‘Work Harder, Friends!’ He 
asked that, if the schools have teachers qualified 
to do so, they teach only up to but not including 
celestial navigation. It is the opinion of the 
Navy that, before a student is ready for ele- 
mentary navigation, he must know the following 
thoroughly: 


Gorgens 


who extended 


1. four arithmetic fundamentals 
2. algebraic solution of a right triangle 
3. in trigonometry, the sine and cosine of 
right triangles 
4. use of logarithms and interpolation 
5. decimals 
6. proportion 
7. simple equations. 


These talks were also followed by a short 
discussion period before the meeting was ad- 
journed. 

The committee in charge was composed of 
General Chairman—Hubert Risinger 
Program— Dr. D. R. Davis 
Dr. Amanda Loughren 
Dr. Virgil S. Mallory 
Miss Mary Rogers 
Mrs. Dorothy Frapwell 
Dr. Fred L. Bedford 


Tickets— 


Press— 
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METROPOLITAN NEW YorK SECTION 
MATHEMATICAL ASSOCIATION OF 
AMERICA 


A meeting of the executive committee of the 
Section was held on Saturday, December 19, at 
the Faculty Club of New York University, 22 
Washington Square North, New York City. The 
purposes of the meeting were to decide on the 
time and place of the annual meeting of the sec- 
tion, to formulate plans for the program for the 
annual meeting, and to consider any other ques- 
tions relevant to the purposes of the section. 

The by-laws of the section provide that: 
“There shall be an executive committee com- 
posed of the officers, a representative of each 
collegiate department of mathematics in the 
metropolitan area which accepts an invitation 
to name a representative, a representative of 
each association of high school mathematics 
teachers in the metropolitan area, and a repre- 
sentative of science and industry to be selected 
by the officers.”’ 

Harris F. MacNeish, Brooklyn College, Chair- 
man 

Edna E. Kramer-Lasser, Thomas Jefferson High 
School, Vice-Chairman 

Howard E. Wahlert, New York University, Sec- 
retary 

Frederic H. Miller, Cooper Union, Treasurer. 


The Mathematics Section of the Louisiana 
Teachers Association (affiliate group of the Na- 
tional Council) had a very fine meeting in 
Shreveport on Tuesday, November 24, 1:30 
p.M. There were approximately seventy-five 
present. Listed below is the program of the 
meeting: 

Officers 


Miss Carolyn Rosenthal, Baton Rouge 
President 
Miss Irma Smart, New Orleans.............. 
Vice-President 


Miss Melva LeBlanc, Kaplan... ....Secretary 


Program 


Theme: ‘Coordination of teaching of elementary 
school, high school, and college mathema- 
tics.” 

. Music. 

2. Mrs. Olivia H. Shanks, Ouachita Parish High 
School, Monroe, representing secondary 
mathematics. 

. Professor P. K. Smith, Louisiana Polytechnic 
Institute, Ruston, representing college math- 
ematics. 

. Mr. John B. Robson, State Supervisor of 
Mathematics and Science, Baton Rouge, rep- 
resenting State Department of Education. 


. Open discussion led by Dr. Houston 3 
Karnes, Louisiana State University, Bat: 
Rouge. 

3. Business. 


The following officers were elected for tj 
coming year: 


ton Street, Bossier City, Louisiana. 
Vice-President: Miss Lucille Brown, Fy; 
park High School, Shreveport, Louisiana. 
Secretary: Miss Ruby Dry, Box 275, Loga 
port, Louisiana. 


The Women’s Mathematics Club of Chicay 
and Vicinity held their second meeting on Satw 
day, November 14, in the Charter Roo 
of the Chicago Bar Association. Miss Horten 
E. Wikart, a former mathematics teacher, q 
now of the Patent Research Department ( 
Crane Co., gave a talk entitled, “Yankee |; 
genuity.’’ Cadet Wm. F. Lytle of the Army Ay 
Force, located with the Training Detachments 
the University of Chicago, also talked giving tly 
Mathematics Requirements for the Army Ay 
Forces. 

Ionia J. Rehm, Publicity 


The Association of Teachers of Mathe matic 
in the Middle Atlantic States held its annuw 
meeting at the Hotel New Yorker in New Yor 
City on Saturday, November 28, 1942. 

Lyttleton B. P. Gould, Special Assistant t 
Chief of Naval Personnel, spoke on “Navy ke 
quirements in Mathematics.”’ 

Samples of mathematical material used }) 
the Navy were exhibited by Elizabeth H. Woo 
of the Girls’ High School, Philadelphia, Pa 

There was a discussion of the report of Re 
gional Committee on Science and Mathematics 

President—Herman P. Breininger, Germat 
town Friends School. 

Secretary—Ruth Wyatt, Woodrow Wil 
Junior High School, Philadelphia. 


The Connecticut Valley Association ¢ 
Mathematics Teachers met at Smith College ! 
Northampton, Mass., on Saturday, Novembet 
7, 1942. About 75 were present and a very él 


thusiastic group they were. 


PROGRAM 
Morning 
1. Mathematics and the War. Professor J. i 
Kline, University of Pennsylvania. 
2. Some Military Applications of Mathem* 
tics. Mr. Winfield Sides, Phillips Academy 
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flernoon 
“Long Needed Changes in the Mathematics 
Curriculum Hastened by the War Emer- 
Mr. Goron Mirick, 


gency. Lincoln School, 


Teachers College. 


4. Pre-flight Aeronautics in Secondary Schools. 


Mr. Benjamin R. Brishey, Educational Con- 
sultant, C.A.A. 
Dororuy 8. WHEELER 


- The third meeting of the Men’s Mathemat- 
ies Club of Chicago was held on Friday, Decem- 
ber 18, 1942 at the Central Y.M.C.A. at 6:15 
pM. 

Lieutenant Commander E. A. Beito, Navi- 


vation Department, Abbott Hall, Chicago, 
poke on the topic ‘“‘Mathematics and Naviga- 


Rion in the Navy.” 


Commander Beito saw considerable service 
ut sea in the last war; before coming into the 
‘avy again he was Professor in charge of Ad- 
vanced Mathematics at the University of Wich- 
jta, Wichita, Kansas. 

Mr. Homer C. Torreyson of Lane Technical 
High School spoke on the topic ‘‘Mathematies in 
a War Program.” 


The Mathematics Section of the Illinois 
High School Conference of the Illinois Associa- 
National Council of Teachers of 
Mathematics met at 2 p.m. on November 6, 
1942, in 300 Mathematics Building, Urbana, IIli- 


nos. 


tion of the 


The meeting was called to order by the 


Chairman, Mr. W. W. Willis, Dupo, Illinois. He 


introduced Dr. Ayres who urged the teachers to 
join the National Council of Teachers of Mathe- 
matics and benefit by its official organ, Tur 
Matnematics Teacuer. He also had the year 
books for sale. Mr. Nelson, Decatur, Illinois, an- 
nounced the Science and Mathematics meeting 
at Chicago, Illinois, during Thanksgiving week- 
end. 

Miss Ruth Siebert, Dupo, Illinois, gave the 
report of the nominating committee: Mr. Walter 
Barezewski, Waukegan, Illinois, for Chairman, 
Miss Lois Busby, Danville, Illinois, for Vice- 
Chairman, Miss Lucy Glascock, Eldorado, Illi- 
hois, for Secretary. There were no nominations 
from the floor. The Secretary was instructed to 
‘ast a unanimous ballot for the “‘slate”’ as read. 

Mr. 8S. M. Runninger, East Aurora, Illinois, 
spoke on ‘What the High Schools in Northern 


t lllinois Are Doing to Meet the War Demands.” 


His remarks were based on a questionnaire 
which he had sent to 100 Northern Illinois high 
schools. He received 82 replies. The results of the 
questionnaire were: 


NOTES 


3 schools—no effort made 
schools—extra curricular only 
25 schools—additions to old courses 
52 schools 
36 schools have a course in aeronautics. 
16 use Elements of Aeronautics by Pope & 
Otis, World Book Company, as a text. 
5 use Pre-flight Aeronautics published by 
Macmillan Company. 
5 use other text material. 
number of science teachers teaching aero- 


new courses 


nautics, 
5 number of mathematics teachers teaching 
aeronautics. 
1000 students in 82 high schools being trained in 
some sort of pre-flight aeronautics. 


The country is calling on our schools to help 
in supplying pupils with a knowledge of aero- 
nautics, but competent teachers are lacking in 
many schools. There has been a decided change 
in attitude toward mathematics and science— 
they are now recognized as important subjects. 

In Aurora a class in geometry is being taught 
without the prerequisite of one year of algebra. 
No work in formal proofs is done. This class is 
being trained for industry and not for college. 

Mr. W. O. Simmons, Chester, Illinois, told us 
“What the High Schools in Southern Illinois 
Are Doing to Meet the War Demands.”’ 


a) Classes in pre-flight Aeronautics. 

1) One-half of them being held after school 
hours. 
2) One-half of them without credit. 

b) Military drill. 

c) Other departments besides Mathematics and 
Science are making changes to further war 
demands. 

Including Spanish and the history of Latin 
American countries in the curriculum. 
Changing the wording of thought problems 
to fit present day situations, both in Algebra 
and Geometry. 

More field work in Trigonometry. 

More stress on drill in the fundamentals. 
Physics classes adding units in aeronautics. 
Refresher courses in Mathematics—teachers 
tutoring prospective servicemen after school 
hours. 

Cooperating with various agencies in war de- 
mands—-such as Red Cross, rationing, etc. 


In a discussion from the floor the following 
points were made: 


a) Most schools require Mathematics as a pre- 
requisite for the Aeronautics course. 

b) If the high schools give the basic elements in 
Mathematics, the Navy and Army will be 
able to go ahead with basic Officer training. 
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c) Girls should be permitted to take the Aero- 
nautics courses. 

d) Women, who have had Mathematics training 
through calculus, are in demand to such an 
extent that the University of Illinois cannot 
supply the demand. 

Evening classes are being held in many high 
schools for adults who wish shop work, re- 
fresher courses, etc. 


Captain Ned L. Reglein, Supervisor of the 
Training Films Preparation Unit, Chanute Field, 
Rantoul, Illinois, spoke on “High School Mathe- 
matics and Aeronautics.’’ He pointed out that 
since air power is deciding the fate of nations, 
the schools should urge their students to take 
courses in aeronautics. Also, teachers of mathe- 
matics should use the formulas of aviation in 
their work on formulas, and aviation problems 
wherever they can be fitted into the work. By 
providing interesting applications, mathematics 
can be made a glamour subject. He suggested 
that teachers completely revise mathematics 
courses with aviation as the core or include avia- 
tion problems in the normal course. All educa- 
tion must become air-minded. 

Mr. Raleigh Schorling, University of Michi- 
gan, talked on ‘‘Some Trends and Some Specific 
Changes in the Teaching of Mathematics Relat- 
ing to War Demands.” He said the teacher of 
mathematics is now much in demand and has a 
crucial job. More students will be enrolling in 
mathematics courses, since this is a war of 
physics and mathematics. We must gear our 
work to the war effort, and can do this better if 
we are given specific patterns with which to 
work. The student who has a major in mathe- 
matics is already prepared. There would be more 
math majors, if in the past ten years there had 
been less pressure brought to bear on the teach- 
ing of mathematics in high schools and colleges. 

Mr. Schorling stated that we need a job 
analysis of induction units. Our directions must 
be more definite. If Washington will tell us the 
competencies desired, we can supply the teach- 
ing materials, but as yet no specific manual for 
instruction is forthcoming. He pointed out errors 
in some of the War manuals. On page 4 of Math- 
ematics for Pilot Training, he said that five out 
of eight answers are incorrect. Many of the 
teaching examples are absurd. Many of the ver- 
bal problems are artificial and cannot meet the 
needs in civil life or the military needs. The 
graphs violate good graphic technique. 

Due to the lack of time, Mr. Schorling did 
not finish his speech but outlined some of the 
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things that should be stressed in pre-inductig 


mathematics courses—whole numbers and 
mals, scale drawings, reading of maps and grapjy 
ratio and proportion, simple formulas and equ 
tions, simple constructions, percentage 
case), direct and indirect measurements. 

Many teachers stayed after the meeting: 
hear more of his speech and discuss it with hin 

The attendance at the afternoon session wy 
about 300. 

The fifth annual Mathematics Luncheon w 
held at twelve o’clock in Room 314 North, Illi 


Union Building. Miss Gertrude Hendrix, Easteyi 


Illinois State Teachers College, Charleston, |! 
nois, gave the after dinner talk on “The Clas 
room Road to Dynamic Knowledge.” 

A vote of thanks was given Dr. Hartke 
Chairman for luncheon arrangements, for t 
delightful meal and the good speaker. The: 
were sixty present for the luncheon. 


Lois Bussy, Secretary 


Teachers College, Columbia University wi 
offer the following courses in the teaching 
mathematics this summer, July 6 to August | 

By Professor John R. Clark: Business mat) 
matics; Teaching algebra in secondary schoo 
Dr. Nathan Lazar: Teaching geometry in se 
ondary schools. Mr. G. R. Mirick: Elementary 
mechanics; Observation and participation in tly 
teaching of mathematics. Professor W. 
Reeve: Teaching and supervision of mathema 
ies: senior high school; The teaching of mathe 
matics related to war courses. Professor C. \ 
Shuster: Mathematics applied to elementan 
military engineering; Pre-flight training in Civ 
Aeronautics Navigation; Professionalized su 
ject matter for teachers and students wishing 
introduction to navigation. Miss Ethel Suther 
land: Teaching arithmetic in primary grade 
Teaching arithmetic in intermediate grades. 

There will be held during the Summer Se 
sion, on consecutive Thursdays beginning July’ 
five informal conferences in which all the 
structors in mathematics will take part for tl 
purpose of bringing before the students vit 
questions affecting the present reorganization 
mathematical instruction. There will be oppor 
tunity for discussion in which the students st 
invited to participate fully. These conference 
serve as a common meeting place for all student 
and instructors and thus serve both profession 
and social ends. Registration for these conie 
ences is not necessary. 
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4 Source Book of Mathematical Applications. 
Compiled by a Committee of the National 
Council of Teachers of Mathematics: Edwin 
G. Olds, Chairman, Lee E. Boyer, Ruth O. 
Lane, Nathan Lazar and F. Lynwood Wren. 
Seventeenth Yearbook of the National Coun- 
cil of Teachers of Mathematics, 1942. New 
York: The Bureau of Publications, Teachers 
College, Columbia University. xvi+291 pp. 
Price, $2.00. 

Of the many excellent yearbooks of the Na- 
tional Council of Teachers of Mathematics none 
has been more timely in its appearance nor of 
more immediate use to teachers. At a time when 
mathematics teachers are in need of practical 
applications of mathematics to vitalize their 
wartime teaching, this book appears with a 
wealth of usable material. 

Applications of mathematics are given under 
the headings: arithmetic, algebra, geometry and 
trigonometry. Under each of those classifications 
direct vocational applications are given. The au- 
thors state that there has been no attempt to 
make the list of applications for any topic ex- 
haustive. They express the hope that the list of 
applications will be suggestive. A brief summary 
ofa few of the applications indicates that the au- 
thors have been modest in their statement. 

While applications from such fields as shop, 
mechanics, physics, engineering, electricity, pat- 
tern making, measurement and surveying really 
have important wartime uses, it is interesting to 
note the many topics with direct wartime uses. 
One notices a wealth of such applications under 
such headings as aviation: gasoline supply; map 
reading; identification letters; airspeed and 
ground speed; load ratio; Venturi area; propellor 
speed; air-cooled vs. liquid-cooled engines; oil 
supply; wind direction; drift angle and correc- 
tion angle; interception; radius of action; lift 
and drag; airplane ceiling; horsepower; air pres- 
sure; and path of a bomb; ballistics: capacity of 
ashell; law of falling objects; velocity of a shell; 
communications: radio and many others. 

While wartime uses of mathematics call for 
emphasis at this time, the uses of mathematics 
range from accident data to applications in mu- 
sic; from uses in chemistry to those in the 
kitchen; from economy in buring vitamin cap- 
sules to the amount of snow that falls on a town; 
from dietetics to rapid calculation; from art to 
the uses employed by a carpenter. 

No teacher of mathematics can affort not to 


own this book; the progressive teacher will use it 
many times each week. 


VirGit S. MAaLuory 


A First Course in Algebra. By Virgil S. Mallory: 
Sanborn. 1942. viii+510 pp. Price, $1.48. 


This book is a new edition of the Stone-Mal- 
lory Algebra that will be of interest to teachers 
of elementary algebra. In addition to covering 
the regular course in algebra, this new book has 
as special features: 

1. Four diagnostic tests in arithmetic, eight 

achievement tests in arithmetic, and a devel- 
opment of and practice in the fundamentals 
of arithmetic. 
Many wartime applications of mathematics 
including simple problems in aeronautics, 
ballistics, in the application of formulas in 
simple engineering and shop problems, and in 
the laws of the lever with applications to 
problems in physics. 

A complete review and testing program at the 

end of each chapter. 

An emphasis on self teaching devices. 


The work on the four big ideas which the well 
educated citizen should know, namely, the for- 
mula, the equation, the graph, and directed 
numbers, are well treated in this book. Ample 
exercise material is included to satisfy all needs. 

The book is attractively made and bound. 
Any pupil who masters its contents will be well 
fitted to continue his work in mathematics and 
science. 


W.D.R. 


Basic Mathematics. By William 
1942. x +502 pp. Price, $1.48. 


Betz. Ginn. 


This new book is an emergency course cover- 
ing the basic elements of arithmetic, informal 
geometry, elementary algebra, and numerical 
trigonometry. The material is well organized, 
simple, and well illustrated throughout. Boys 
and girls who study this book will obtain the 
kind of training which the armed forces of the 
country consider essential for pre-induction 
training in mathematics. Some applications to 
the problems of aviation will add interest to the 
work. The greatest value of the book, however, 
is that it can be taught in a year’s time and ac- 
tually represents the fundamental ideas that all 
boys and girls should possess. 


W.D.R. 
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Basic Mathematics. By W. W. Hart. Heath. 

1942. vi+456 pp. Price, $1.52. 

This new book is a survey or refresher course 
in the fundamental ideas of the mathematics of 
the secondary school together with applications 
of the various parts to marine and aerial naviga- 
tion, to ballistics, mechanics, engineering and 
science. 

The book is so planned that it can be used as 
a straight survey course of one year as prepara- 
tion for induction into the armed services or for 
special training in college. 

It contains chapters on arithmetic computa- 
tion, elementary geometry, mensuration, ele- 
mentary algebra, logarithms, elementary trigo- 
nometry, demonstrative geometry, social geom- 
etry and advanced algebra. 

Teachers of mathematics who are looking for 
a book that gives a complete survey of funda- 
mentals together with a wealth of applications 
will want to see this book. 

W.D.R. 


Trigonometry, Plane and Spherical, By Miles C. 
Hartley. vi+298 pp. The Odyssey Press, 


THE MATHEMATICS TEACHER 


New York. 1942. Price, $1.60. 


This text has been made for use in eithe; 
high schools or colleges and is so arranged thy 


courses of various lengths may be given. Ty 


preface states that the “text has been develope; 


with the firm belief that trigonometry can |y 
made, and should be made, more meaningfy 


Special attention has been given to thy 
problem of simplifying the subject for the be. 


ginning student.” 


Examination of the text shows that the ay- 
thor, with many teaching devices, has succeede( 
in this attempt. The book begins with a brie 


review of algebra and geometry and has an ear\; 


introduction to logarithms, thus providing cop- 
tinued practice in their use throughout th 


course. 


Explanation of significant digits and of the 
accuracy of a computed result gives a sensib\ 
approach to the use of the four-place table o/ 
logarithms. The section on spherical trigonome- 
try will be welcomed by those schools teaching 


such a course as a War measure. 


VirGit S. MALLory 











FOR SALE 


Complete set of 


1. School Science and Mathematics 
Bound in Red Cloth 


2. American Mathematical Monthly 
Bound in Blue Cloth 


Also one set of unbound volumes at $2 each of The 
Mathematics Teacher for the year 1926 to 1941 inclusive 


For further particulars write to 
The Mathematics Teacher, 525 West 120th St., New York, N.Y. 








Please mention the MATHEMATICS TEACHER when answering advertisements 
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